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Vol.  XL  JANUARY,   1869.  No.  81. 


Stated  Meeting^  January  1,  1869. 

Present,  three  members. 

Mr.  Eli  K.  Price,  in  tlie  Chair. 

A  letter  caccepting  membership  was  received  from  John 
T\Tidall,  dated  London,  May  21,  1868. 

A  request  from  Prof.  Dawson  for  a  set  of  the  Transactions 
for  the  Montreal  Natural  History  Society,  was  referred  to  the 
Committee  of  Publication. 

The  Surgeon  GeneraFs  Office,  at  Washington,  was  ordered 
to  be  placed  on  the  list  of  correspondents  to  receive  the  Pro- 
ceedings. 

Donations  for  the  Librarv  were  received  from  the  Prussian 
Academv%  Bureau  des  Ponts,  Royal  Astronomical  and  Geolo- 
gical  Societies,  Boston  Natural  History  Society,  Renselaer 
Polytechnic  Institute,  Franklin  Institute,  and  Dr.  Newberry. 

The  report  of  the  Judges  and  Clerks  of  the  Annual  Elec- 
tion for  Officers  of  the  Society  held  this  day,  was  read,  an- 
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nouncin^'-ljilat  the  following  named  members  were   elected 

Ofl5ce7i'f^r  the  ensuing  year: 


• 
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#  _ 


• 


Prt^idenL 


George  B.  Wood. 


Vice-Presidents. 

John  C.  Cresson, 
Isaac  Lea. 
Frederick  Fralev. 

Secretaries. 

Charles  B.  Trego, 
E.  Otis  KendalL 
John  L.  Le  Conte, 
J.  P.  Leslev. 

Curators. 

Franklin  Peale, 
Elias  Durand, 
Joseph  Carson. 

Treasurer, 
Charles  B.  Trego. 

Counsellors. 

Frederick  Fralev, 
Robert  Patterson, 
•  Daniel  R.  Goodwin, 

E.  K.  Price. 

Pending  nominations,  Nos.  593  to  621  were  read. 
And  the  Society  was  adjourned. 


18C9.]  *^  [Porter. 


Stated  Meeting^  January  15,  1869. 

Present,  ten  members. 

Jonx  C.  Cressox,  Vice-President,  in  the  Chair. 

Letters  of  acknowledgment  were  received  from  the  Society 
of  Emulation  of  Abbeville  and  the  Roval  Institution. 

Letters  of  envoi  were   received  from  the  Meteorological 

Office  of  the  Royal  Society,  and  from  the  Society  of  Physical 

and  Natural  Sciences  at  Bordeaux,  requesting  an  exchange 

of  publications,  which  was  refciTcd  to  the  Secretaries  with 

power  to  act. 

A  request  for  the  loan  of  Mariana's  History  of  Spain  for 
six  months  from  President  Coppee,  was  referred  to  the  Li- 
brary Committee  with  power  to  act. 

A  copy  of  No.  80  of  the  Proceedings,  just  published,  was 
laid  on  the  table  by  the  Secretaries. 

Donations  for  the  Library  were  received  from  M.  Foucou, 
Mr.  0,  Warner,  Secr'y  C\)in.  Massacliusetts,  Dr.  B.  A.  (jould, 
Mr.  S.  Scudder,  Boston  Publie  J^ibrarv,  New  Jersey  Tlistori- 
eal  Society,  Dr.  Joseph  Parrisli,  tlie  lUind  Asylum,  Medical 
Xfws,  Lil)rarian  of  Congress,  Treasury  Depart ineiit,  and  Dr. 
Kushenl^ercrer. 

The  death  of  C.  Y.  P.  von  Martins,  at  Miinich,  Decem- 
])cr  Dj,  18t)8,  was  announced  ])v  letter  from  his  sou.  Dr.  C. 
A.  Martins. 

The  death  of  John  Cassin,  at  Philadelj^hia,  January  10, 
I'Stii^,  agvd  bb^  was  announced  In'  Dr.  Le  Conte,  and  on  mo- 
tion of  Dr.  Rushenberger,  Dr.  Bridges  was  requested  to  pre- 
pare an  obituary  notice  of  the  <leceased. 

'ilie  following  communication  was  received  from  Prof. 
T.  C.  Porter,  dated,  Easton,  Pa.,  Jan.  0,  18()9.  • 

Mr.  Boyd's  letter  has  arrived,  and  the  foHowinj^  extracts  contain  all 
the  information  he  can  now  give  concerning  the  Indian  inscriptions  near 
Poach  B«»tt<)ni  : 

"The  rocks  from  which  I  copied  the  figures  sent  you  are  granitic,  very 


Brlnton.]  *  [January  IS, 

hard,  and  situated  in  the  Susquehanna  River  about  three  miles  below  the 
Pennsylvania  State-line  and  twelve  or  fourteen  above  Havre  de  Grace. 
During  high  freshets  they  are  entirely  submerged. 

The  inscriptions  are  numerous  and  in  a  fine  state  of  preservation  when 
not  directly  exposed  to  the  abrading  force  of  ice  and  drift-wood.  They 
occur  on  the  sides  and  tops  of  some  half  dozen  rocks.  Although  at  first 
sight  they  might  seem  to  have  no  connection  with  each  other,  I  have 
been  able  to  trace  an  arrangement  in  horizontal  and  vertical  lines.  The 
grooves  are  semi-cylindric,  and  in  some  cases  have  a  depth  of  half  an  inch 
or  more. 

My  copies  were  taken  by  placing  sheets  of  paper  on  the  figures  and 
coloring  the  portions  lying  immediately  over  the  grooves.  Thus,  the  out- 
lines, if  rude,  are  faithful  and  of  full  size. 

Owing  to  the  limited  time  at  my  command,  I  did  not  copy  them  all, 
but  confined  myself  to  the  more  curious. 

The  people  of  the  neighborhood,  although  many  of  them  are  descended 
from  early  settlers  who  came  into  contact  with  the  Indians  then  living 
there,  seem  to  know  nothing  as  to  the  origin  or  meaning  of  these  figures. 

I  regret  that  the  information  I  send  you  is  so  scanty,  but,  should  the 
Philosophical  Society  desire  it,  it  will  give  me  great  pleasure  to  make  a 
thorough  exploration  of  the  rocks  and  their  inscriptions,  next  July,  when 
I  expect  to  spend  several  weeks  not  far  from  the  locality." 

Dr.  Briiiton,  present  on  invitation,  addressed  the  Society 
uj)on  tlic  nature  of  the  Maya  group  of  languages,  and,  in  his 
opinion,  the  great  vahie  of  several  manuscript  grammars  and 
voeahularies  in  the  Sociotv's  Library.  On  motion  of  Mr. 
Fraley,  the  thanks  of  the  Society  were  tendered  to  Dr.  Brin- 
ton,  and  lie  was  requested  to  furnish  the  Secretaries  with  an 
abstract  of  his  remarks. 

Tho  Maya  group  of  languages  comprises  those  spoken  in  the  old 
departments  of  Yucatan,  Vera  Paz,  Chiapas,  Guatemala,  and  Soconusco. 
Tho  HuaMtec4i  also  belongs  to  it,  which  was  cun-ent  in  the  province  of 
Tamaulipas,  about  Tampico.  The  Natchez  of  Louisiana,  and  the  Chahta- 
Muskoki  family  display  some  affinities  with  it,  which  have  not  yet  been 
fully  invostigatoil.  On  the  ethnological  maps  of  Pritchard,  Waitz,  Bas- 
tiaif  jukI  Kicpcrt,  and  others,  the  Mayas  are  Iw^ted  on  the  Greater  An- 
tilles also,  and  it  is  the  opinion  of  the  Abln''  Brasseur  de  Bourbourg,  as 
well  as  some  other  writers,  both  ancient  and  modern,  that  the  Mayas  and 
Aztecs  both  look  to  the  former  inhabitiuits  of  Haiti— the  so  called  Taini 
— as  their  common  progenitors.  For  this  opinion  there  is  no  sound 
foundation,  as  there  can  be  brought  abundant  evidence  to  prove  that  both 
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ihe  tribes  natiye  in  Cuba  and  Haiti,  as  well  as  those  on  the  Bahamas, 
and  those  resident  on  the  lesser  Antilles  before  the  arrival  of  the  Caribs 
were  Arrowacks,  and  came  from  South  America. 

The  most  important  dialects  of  the  Maya  are  the  Yucatecan,  the  Qui-* 
che,  the  Cakchiquel,  the  Tzendal,  the  Pokonchi,  the  Huastecan  and  the 
Zahlopahkap.  They  are  as  closely  allied  one  with  another  as  the  Ro- 
manic tongues  of  modem  Europe,  and  have  many  points  in  common 
which  give  them  peculiar  interest,  in  fact  the  veiy  highest  interest, 
among  American  aboriginal  languages. 

Not  merely  were  they  the  dialects  of  the  most  cultivated  branch  of  all 
the  red  race,  from  which  indeed  the  civilization  of  the  whole  Northern 
Continent  probably  proceeded,  but  they  exhibit  certain  linguistic  traits, 
allying  them  strangely  to  the  more  perfected  tongues  of  the  Old  World. 
So  strong  are  these  resemblances  that  of  recent  writers  Brasseur  and 
Bastian  both  incline  to  hold  them  akin  to  the  Aryan  family,  and  possibly 
lai]gely  influenced  by  Scandinavian  immigration  in  the  eleventh  century. 
Tias  however  is  a  baseless  hypothesis. 

The  traits  referred  to  are  :  1st.  Tlieir  less  marked  poly  synthetic  struc- 
ture, approaching  at  times  to  a  plainly  inflectional  character ;  2d.  Their 
harmonic  repetition  of  vowels  like  that  in  Scythian  tongues,  the  suffixes 
added  to  change  the  grammatical  character  of  words  often  varying  their 
vowel  to  agree  with  that  in  the  terminal  syllable  of  tlie  root ;  3rd.  The 
pronominal  affixes  of  the  verbs,  which  are  added  to  the  verbal  root  to 
express  the  relation  of  the  action,  and  form  a  regular  conjugation  pre- 
cisely as  was  the  case  in  the  primitive  Aryan  tongue  ;  4th.  The  genesis 
of  the  pix)nouns,  which  as  recently  carefully  investigated  by  M.   H.  do 
Charency  has  disclosed  laws  of  growth  of  very  general  interest. 

In  these  languages  also,  is  found  the  only  nativ?  American  literature. 
The  Mayas  used  a  phonetic  alphabet  as  well  as  ideographic  writing,  and 
thus  preserved  their  chronicles  and  traditions  for  many  centuries  anterior 
to  tlie  discovery.  At  the  Conquest,  their  chief  literary  monument,  called 
the  Book  of  the  Mats  (i.  e.  of  the  nobles,  who  sat  on  mats  while  the  com- 
mon people  occupied  the  floors),  the  Popol  Vuli,  was  written  in  Koman 
Characters  in  the  Quiche  dialect.  This  with  several  other  similar  works 
has  been  published  in  the  original  and  with  translations  in  Spanish  and 
French. 

As  the  Maya  group  may  thus  be  considered  the  key  to  the  civilization,  the 
mythology,  the  literature,  and  earliest  possible  history  of  the  red  race,  it 
is  most  desirable  that  ariy  valuable  manuscripts  which  throw  light  upon  it 
shall  be  published.  Two  such  exist  in  the  Library  of  the  American  Phi- 
losophical Society,  both  short,  both  of  the  highest  value,  both  unique 
and  entirely  unknown  to  scholars.  One  of  these  is  a  grammar  covering 
54  small  4to  pages  of  the  Cakchiquel  dialect,  the  other  still  shorter,  em- 
braced on  33  small  pages,  and  is  the  only  existing  grammar  of  the  Choi 
or  Putum  dialect,  spoken  by  the  Lacandones,  among  the  mountains  of  Vera 
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Paz.  The  fonner  dates  from  1602,  and  the  author  is  unknown ;  the 
latter  is  a  copy  of  the  grammar  of  the  Dominican  missionary  Francisco 
Moran,  and  is  dated  1695.  It  is  in  duplicate,  by  difi'erent  hands,  and  as 
the  only  known  work  on  the  Choi,  deserves  by  all  means  to  be  placed 
within  the  reach  of  linguists.  A  quite  full  vocabulary  is  appended,  and  a 
sufficient  number  of  prayers  and  dialogues  in  the  dialect  to  allow  a  very 
satisfactory  exhibit  to  be  made  of  the  whole  structure  of  the  dialect. 

The  longer  Cakchiquel  grammar  could  likewise  be  rendered  extremely 
useful  by  the  proper  use  of  other  manuscripts  in  that  dialect  now  in  pos- 
session of  the  Society,  and  which  have  not  hitherto  been  used.  These 
include  several  dictionaries,  books  of  sermons,  Confessionaries,  and  a 
copy  of  the  earliest  volume  printed  in  any  Central  American  dialect,  the 
Doctnna  Christiana  of  Marroquin,  printed  at  Mexico,  1550. 

The  enlightened  attention  which  this  Society  has  always  given  to 
American  linguistics,  and  the  great  benefit  which  the  publication  of 
these  two  small  works,  enriched  by  the  notes  and  illustrations  for  which 
the  Society's  Library  ofters  such  abundant  material,  lead  me  to  hope 
that  your  honored  body  will  take  the  necessary  steps  to  render  them 
thus  available  to  the  learned  world. 

Mr.  Lesley  Avas  nominated  and  elected  Librarian  for  the 
ensuing  year. 

The  Standing  Committees  were  chosen  for  the  ensuing 
year  as  follows : 

Finance — Mr.  Fraley,  Mr.  J.  F.  James,  Mr.  Marsh. 

Publication — Mr.  T.  P.  James,  Dr.  Carson,  Prof.  C.  B. 
Trego,  Mr.  E.  K.  Price,  Mr.  Tilghman. 

Hall— Mr,  Peale,  Mr.  P.  E.  Chase,  Mr.  S.  W.  Roberts. 

Library — Ur.  Bell,  Dr.  Coates,  Mr.  Price,  Mr.  Barnes,  Mr. 
Briggs. 

The  list  of  surviving  members  was  read. 

On  the  list,  January  1,  1868,  U.  S.  281,  Foreign,  142—423. 
Elected  in  1868,  U.  S.    10,  Foreign,      1—  11. 

Deceased  in  1868,  U.  S.    11,  Foreign,      5 —  16. 

On  the  list,  January  1,  1869,  U.  S.  28U,  Foreign,  188—418. 

Nominations  Nos.  598 — 621  were  read  and  spoken  to. 

The  Committee  on  the  Michaux  Legacy  reported  a  resolu- 
tion for  empowering  M.  Carlier  of  Paris,  which  was  adopted. 

New  nominations  Nos.  622,  628  were  read. 

The  Publication  Committee  reported  a  recommendation  to 


send  the  second  series  of  the  Transactions,  complete,  to  the 
N.  H.  S.  of  Montreal,  which  was  so  ordered. 

The  ballot  boxes  were  then  opened  by  the  presiding  officer, 
and  the  following  named  gentlemen  were  declared  duly  elect- 
ed members  of  the  Society. 

George  11.  Home,  M.  D.,  of  Philadelphia. 

William  M.  Gabb,  of  Philadelphia. 

Hakakian  Bey,  of  Cairo. 

Linant  Bey,  of  Cairo. 

Augusts  Mariette  Bey,  of  Cairo. 

Dr.  Ceselli,  of  Rome. 

Emmanuel  De  Rouge,  of  Paris. 

Henri  Brugsch. 

Johannes  Diimichen. 

Francois  Chabas,  of  Chalons  sur  Saone. 

Samuel  Birch,  of  London. 

Edward  Lartet,  of  Paris. 

Joseph  Prestwich,  of  London. 

(■arl  L.  Riitinic^'er,' of  Basel. 

William  H.  Flower,  of  London. 

George  Rolleston,  of  Oxford. 

Thomas  H.  Huxley,  of  London. 

Joseph  D.  Hooker,  M.  D.,  of  Kew  Gardens. 

John  Phillips,  of  Oxford. 

J.  J.  A.  Worsaae,  of  Co])enhagen. 

Sven  Nillson,  of  Lund. 

Auguste  Carlier,  of  Paris. 

Benjamin  S.  Lyman,  of  Pliiladelphia. 

Henry  C.  Baird,  of  Philadelphia. 

Samuel  J.  Reeves,  of  Philadelphia. 

Hector  Tyndale,  of  Philadelphia. 

Joshua  B.  Lippincott,  of  Philadelphia. 

Horace  Binney,  Jr.,  of  Philadelphia. 

William  Blackniorc,  of  Salisbury  (London)  England. 

And  the  Society  was  adjourned. 


Stated  Meeting^  February  5, 1869. 

Present,  fifteen  members. 

Dr.  George  B.  Wood,  President,  in  the  Chair. 

Mr.  Binney,  Gen.  Tjndale  and  Mr.  Lyman,  new  members, 
tdok  their  seats. 

li(^ttors  of  acknowledgment  were  received  from  the  Acade- 
my at  Amsterdam,  Eoyal  Library  at  the  Hague,  Batavian 
Sociotv  at  Rotterdam,  Zoological  and  Statistical  Societies  at 
la)mloii,  Leeds  Philosophical  Society,  American  Statistical 
Sooii^tv,  MaSvSachusetts  and  New, Jersey  Historical  Societies, 
Huston  C'ity  Library,  Yale  College,  Peabody  Institute,  and 
uImo  fiH)m  the  Philadelphia  College  of  Physicians,  returning 
thanks  for  a  donation  of  duplicate  pamphlets. 

lii^tti^rs  of  envoi  were  received  from  the  Geog.  Soc,  Vienna, 
Juno  80;  Holl.  Soc,  Harlem,  May  20;  Acad.,  Amsterdam, 
Srp.  2;  Central  Bureau  of  Statistics,  Sweden,  Nov.  25,  1868. 

UouHtions  for  the  Library  were  received  from  Prof.  Zante- 
iUvMi^hi ;  tho  Geographical  Societies  of  St.  Petersburg,  Vienna 
\\\\\\  London;  Academies  and  Societies  of  Amsterdam,  Rot- 
irrdum,  llarlem  and  Nurnburg;  Antiquarian  Societies  at 
Cv»|»ouhHgi»n  and  London;  Central  Bureau  at  Stockholm; 
A«*lronomical  and  Geological  Societies  at  London;  Nat.  Hist. 
Sv^v^,  ami  Pub.  Lib.,  Boston;  Amer.  Oriental  Society;  Silli- 
huui'h  Journal;  Medical  News;  Acad.  Nat.  Sci.,  Philadel- 
l»luu;  l>r.  Carson;  Wisconsin  Historical  Society;  and  Fen- 
vUir»*  o\tHnitt)i's  at  Washington. 

'riuOabrarian  communicated  for  publication  in  the  Pro- 
vHvdit\v!H  a  voilical  section  of  the  coal  measures  of  the  Georges 
K'\\'\\  porlion  of  the  Cumberland  Basin,  made  some  years 
Hv\N\\\»tl>  K.ivat  care,  by  the  State  Chemist  and  Geologist  of 
Mfi»\  \\\\\<\s  Mr.  Philip  T.  Tyson  of  Baltimore.  On  motion  it 
N\»^ii  ivtorroil  to  the  Secretaries  with  power  to  publish. 
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SECTION  OF  CUMBERLaVd  COAL  BASIN. 
By  Philip  T.  Tyson  op  Baltimorb. 

It  contains  the  position  and  thickness  of  rocks  of  the  entire  '^  Poto- 
mac Coal  Field,"  amounting  to  about  1400  feet. 

In  order  to  have  a  fixed  base  I  have  made  the  heights  on  the  left  hand 
margin  from  the  level  of  tide  water,  beginning  at  670  feet.  This  was 
obtained  from  the  maps  and  profiles  of  the  Baltimore  and  Ohio  Railroad, 
of  which  I  had  copies. 

I  had  also  those  of  the  Georges  Creek  Co%l  and  Iron  Company,  which 
comiected  with  the  Baltimore  and  Ohio  Railroad.  In  addition  to  these  I 
caused  numerous  other  levelings  and  measurements  to  be  made  between 
Georges  Creek  and  the  Savage  Mount,  and  was  therefore  enabled  to  con- 
struct the  entire  section  from  actual  measurement,  with  the  aid  of  very 
extensive  diggings,  whilst  making  Gk)ological  Surveys  for  the  Georges 
Creek  Coal  and  Iron  Company  in  1852. 

This  section  extends  down  to  the  Devonian,  and  I  have  also  examined 
and  find  its  beds  precisely  like  those  below  the  Yohogheny  Coal  Field 
and  the  Great  Western  Field,  as  seen  in  the  Gap  a  few  miles  east  of 
Connellsville. 

The  measurements  from  670  to  1120  feet  were  taken  on  the  Savage 
per  and  Potomac.  From  thence  to  1849  feet  on  Mill  run,  which  fiows 
into  Georges  Creek.  From  thence  to  1443  feet  on  Laurel  run,  which  also 
flows  into  Georges  Creek.  From  1443  feet  on  the  S.  E.  face  of  Dug  hill, 
at  the  foot  of  which  is  Lonoconing. 
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^  0^0  7%20.     Thieknest.        Character  of  Bock. 
lOOO  10'    0"  Fireclay. 

»50  92'    0"  Sand  Stone  [XII]. 

This  rock  is  constant.    It  snakes  the  flat 
summit  of  the  west  mountain ;  and, 
north  of  Savage  creek,  has  lying  on  it 
isolated    cubic    blocks,    fi-agments  of 
itself,  as  large  as  three  story  houses, 
very  remarkable  objects. 
Large  balls  of  ore. 
Shale. 
Shale  Coal. 

Sand  Stone,  thin  layers. 
Coal. 
Shale. 

(Sand  Stone,  <S:c.,  not  explored.) 
Ore  in  Shale. 
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\W   0"  Principally  Sand   Stone,  but  not  much 

550  explored. 

90'    0"  Green  Shale  of  XI. 

450  ?        ?  Grey  Limestone  of  XI. 

Mr.  Chase  communicated  the  results  of  a  careful  discussion 
of  Philadelphia  Life  Tables,  extending  through  62  years,  and 
including  more  than  400,000  lives. 

On  motion  of  the  Librarian,  the  subject  of  the  propriety  of 
publishing  the  MSS.  grammars  of  the  Choi  and  Cokchiquel 
languages,  in  the  Society's  Library,  was  referred  to  the  Pub- 
lication Committee,  to  report  thereon,  after  consultation  with 
Dr.  Brinton. 

Pending  nominations  Nos.  622,  623  were  read. 

At  Prof.  Coffin's  request  and  on  motion  of  Prof.  Kendall, 
the  Officers  of  the  Society  were  authorized  to  sign  a  memo- 
rial to  Congress  praying  for  a  sufficient  appropriation  for  ob- 
serving properly  the  total  eclipse  in  August  next. 

On  motion  of  Mr.  Fraley  the  renting  or  otherwise  dispo- 
sing of  the  Ilall  was  referred  to  a  committee  consisting  of 
Messrs.  Price,  Fraley,  Welsh,  Eushenberger  and  Cresson. 

And  the  Society  was  adjourned. 
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Stated  Meeting^  February  19,  1869. 

Present,  fourteen  members. 

Mr.  Fraley,  Vice-President,  in  the  Chair. 

Dr.  Horn,  a  newly  elected  member,  took  his  seat. 

Letters  accepting  membership  were  received  from  Samuel 
Birch,  dated  British  Museum,  London,  February  2d,  and  Wil- 
liam II.  Flower,  dated  College  of  Surgeons  of  England,  Lon- 
don, February  1,  1869. 

Letters  of  acknowledgment  were  received  from  the  London 
Antiquarian  Society,  Nov.  23,  1868,  for  No.  77,  the  Essex 
Institute,  Rhode  Island  Historical  Society  and  University  of 
New  York  City,  all  for  No.  80  of  the  Proceedings. 

A  letter  from  M.  Chevalier  announced  the  transmission  of 
a  set  of  the  reports  of  the  Jury  of  the  International  Exposi- 
tion of  1867. 

A  letter  from  Prof.  Copped  enclosed  a  receipt  for  Mariana's 
History  of  Spain. 

Donations  for  the  Library  were  announced  from  Prof.  Zan- 
tedeschi,  the  Russian  Academy,  French  Geographical  Society, 
B.  N.  H.  Society  and  Public  Library,  Mr.  Eli  K.  Price,  Dr. 
Kirkbride,  Prof.  Cope  and  Hon.  Charles  Sumner. 

The  death  of  Charles  N.  Bancker,  at  Philadelphia,  February 
16,  1869,  aged  91,  was  announced  by  Dr.  Hays  with  appro- 
priate remarks,  and  on  motion  of  Mr.  Fraley,  Judge  Cadwal- 
ladcr  was  requested  to  prepare  an  obituary  notice  of  the  de- 
ceased. 

Mr.  Lea  communicated  for  publication  in  the  Transactions 
"  Remarks  on  Thirteen  New  Species  of  Crinoidea,  from  the 


Tebruary  19, 1889.]  1  ^  [Cope. 

Palaeozoic  rocks  of  Indiana,  Kentucky  and  Ohio,  &c.  By 
Sidney  S.  Lyon  of  Louisville,  with  4  plates,"  which  Was  re- 
ferred to  a  committee  consisting  of  Mr.  Lea,  Mr.  Cope  and 
Mr.  Lesley. 

The  Secretary,  in  the  absence  of  Dr.  Leidy,  communicated 
for  publication  a  memoir  "  On  the  Geological  Age  and  Equi- 
valents of  the  Marshall  Group.  By  Prof.  A.  Winchell.'' 
Which  was  referred  to  a  committee  consisting  of  Mr.  Lesley, 
Dr.  Le  Conte  and  Dr.  Leidy. 

A  letter  from  Prof.  F.  V.  Hayden  communicated  "  Notes 
on  the  Geology  of  Wyoming  and  Colorado  Territories,  No.  2, 
with  6  wood  cuts,  already  cut,  and  two  ink  sketches,"  which 
was  referred  to  the  Secretaries  with  power  to  act. 

Prof.  Cope  exhibited  and  described  a  jaw  of  Mylodon  an- 

nectens  from  the  post-tertiary  rocks  of  South  America. 

• 

Prof.  Cope  exhibited  the  mandible  of  a  gigantic  sloth  from  the  post-ter- 
tiary of  the  Banda  Oriental  in  South  America.     He  stated  that  it  belong- 
ed to  the  genus  Lestodon  (Gervais)  but  approached  in  its  characters  the 
Myodon  of  Owen.     He  pointed  out  the  anterior  canine  teeth  of  Mega- 
lonyx,  the  posterior  canines  of  Lestodon,  and  the  reduction  of  the  same 
in  Mylodon  to  the  character  of  small  premolars,  less  than  the  molars. 
In  the  species  exhibited,  the  canine  is  removed  to  close  proximity  to  the 
molars,  and  was  as  large  as  the  iirst,  immediately  following  it.  The  species 
differs  not  only  in  this  respect,  but  in  the  form  of  this  and  other  teeth 
from  the  Mylodon  robustus  (Owen),  to  which  it  is  nearly  related.     The 
form  of  the  symphysis  is  not  very  different,  but  is  turned  outwards  at 
the  anterior  angles  and  emarginate  medially.     The  lateral  margin  con- 
cave.    The  canine  directed  upwards,  and  more  outwards  than  the  mo- 
lars.    Its  section  presents  longer  straight  inner  and  anterior  sides,  and  a 
short  convex  outer  side,  which  is  connected  to  the  inner  by  an  oblique, 
slightly  concave  side.     The  second  tooth  or  molar  about  the  same  size, 
and  of  subtrifoliate  section,  the  outer  lobe  more  obtuse,  and  less  strong- 
ly separated'  by  alveolar  ridges  than  the  two  iimer  from  each  other. 
Third  molar  quite  oblique,  directed  backward  and  inward,  the  section 
composed  of  four  arcs  separated  by  alveolar  ridges.     Posterior  part  of 
alveolus  of  last  molar  broken  away,  the  anterior  part  narrower  and  more 
oblique  than  any  other  tooth. 

Prof.  Cope  stated  that  the  species  seemed  to  be  near  the  Lestodon 
myloides  of  Gervais,  wliich  was  however  so  briefly  described  as  to  bo 
scarcely  recognizable.  According  to  the  characters  of  Lestodon,  the 
canine  tooth  appears  to  be  at  a  greater  distance  from  the  molar  than  in 
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the  present  animal,  where  that  distance  is  only  twice  as  great  as  that 
between  the  first  and  second  molars. 

Prof.  Cope  described  several  points  of  novelty  and  import- 
ance in  tte  memoir  on  the  Fossil  Batrachia  of  North  America, 
which  the  Society  is  publishing  in  Part  1  of  Vol.  XIV.  of  its 
Transactions ;  and  expressed  a  desire  that  the  Society  should 
permit  him  to  illustrate  the  memoir  with  additional  plates. 

He  i)ointed  out  that  all  the  tortoises  of  the  Cretaceous  yet  discoyered 
were  fresh  water  forms,  many  allied  to  Chelydra,  and  that  there  were  no 
extinct  land  tortoises  or  Testudinidae  in  North  America,  the  species  from 
the  Western  Territories  referred  hitherto  to  Testudo  being  in  fact  Emy- 
didae:  He  called  attention  to  the  peculiar  characters  of  the  Mosasaurs 
and  of  the  Streptosauria,  as  not  having  been  previously  pointed  out,  and 
stated  there  were  eleven  species  of  the  first  named  group  known  to  him 
from  North  America.  One  of  these,  M.  depressus  Cope,  common  in  >Tew 
Jersey,  is  defined  by  the  transverse  ovate  form  of  the  vertebral  centra 
throughout  the  column,  and  the  presence  of  a  prominent  rib  of  the  outer 
face  of  the  quadrate  bone,  throwing  the  meatal  pit  inward,  and  not 
I'eachin^the  proximal  articular  face. 

He  mentioned  also  the  modifications  of  form  in  the  Dinosaurian  skele- 
ton, by  which  an  approach  to  the  Birds  wa«  indicated.  Thus  the  ilium 
from  a  vertical,  assumed  a  transverse  position,  the  acetabulum  being 
thrown  upward  and  forward,  while  the  great  size  and  inferior  and  pos- 
terior position  of  the  other  pelvic  elements  transformed  the  weight  of 
the  viscera  posteriorly,  to  beneath  the  support.  The  consequence  of  this 
was  the  inclosure  of  a  longer  series  of  vertebrae  as  sacral,  derived  from 
the  lumbar  series,  and  the  support  of  the  body  by  a  powerful  hind  limb, 
more  nearly  beneath  the  centre  of  gravity  than  in  other  types  of  reptiles. 

An  additional  approximation  to  the  birds  was  seen  in  the  hind  limbs. 
The  bead  of  the  femur  was  transverse  to  the  condyles,  and  the  crertof 
the  ilium  furnished  with  a  very  elevated  crest.  In  the  more  quadrupedal 
forms  as  Iguanodon  and  Hadrosaurus  the  crest  was  much  curved  out- 
wards, while  in  the  biped  types  as  Laclaps  and  Poocilopleurum  the  crest 
projected  more  for^-ard.  In  the  latter  also  the  astrogalus  embraced  the 
tibia  in  the  closest  manner,  and  presented  to  the  foot  at  a  remarkable  angle. 
In  Compsognathus  this  element  had  united  with  the  tibia  as  in  biitis. 
The  latter  and  Stenopelix  Myo,  he  stated  to  be  the  best  preserved  in^lvic 
characters.  He  stated  that  these  affinities  had  been  explained  by  him  at 
a  meeting  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  in  Feb., 
1867,  and  had  since  been  confirmed  by  other  authors. 

Nominations  Xos.  622  and  623,  and  new  nominations  Nos. 
624,  625,  626  were  read. 

And  the  Society  was  adjourned. 


Febniary  5, 18G9.]  .  ^*  fChase. 
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PHILADELPHIA  LIFE  TABLES. 

By  Pltny  Earle  Chase. 

More  than  forty  years  ago  Dr.  Gouverueur  Emerson,  in  the  American 
Joamal  of  the  Medical  Sciences,  began  his  discussion  of  the  vital  statis- 
tics of  Philadelphia.*  His  connection  with  the  Board  of  Health  gave 
him  ready  access  to  the  original  returns,  and  after  subjecting  them  to  a 
rigid  scrutiny,  he  became  satisfied  that  the  sanitary  condition  of  the  city 
WIS  remarkably  good. 

Doctors  W.  S.  W.  Ruschenberger,  Wilson  Jewell,  James  N.  Corse  and 
W.  Lehman  Wells,  on  behalf  of  the  Conimitte«  on  Epidemics  and  Me- 
teorology,  of  the  Philadelphia  College  of  Physicians,  subiiequen^y  pub- 
lished some  interesting  local  nozological  tables  and  conclusions.  I  can- 
not find  that  any  other  noteworthy  use  has  been  made  of  a  valuable 
mortuary  record,  which  has  been  kept  with  great  care,  and  without  inter- 
ruption, from  the  commencement  of  the  year  1807  until  the  i)resent 
time.f 

At  the  request  of  the  Provident  Life  and  Trust  Company  of  Philadel- 
phia,  I  have  recently  computed  two  comparative  life  tables,  from  the 

•  Among  the  results  developed  by  Dr.  Kmorson's  Investigations  connected  with  the  movement 
of  population  and  vital  statistics  of  Philadelphia,  embracing  a  period  of  about  thirty  years  from 
the  year  J«07,  when  the  first  official  BUI  of  Mortality  was  Issued,  are  the  following: 

1.  Great  bealthfulness  of  the  city  proper,  In  which  the  annual  proportion  of  deaths  to  the  popula- 
tion was  only  1  In  5<j  (See  Am.  Med.  Journal  for  Nov.  1827). 

2.  ExceMlve  mortality  In  the  colored  population  (Ibid). 

3.  Improved  condition  of  colored  population  as  Indicated  by  reduction  of  mortality. 

4-  Excessive  mortality  of  children  In  the  warm  months,  and  demonstration  of  the  fact  that  the 
dfrkterious  operations  of  heat  are  almost  entirely  contined  to  the  first  raonths'of  life,  the  Influence 
of  the  seasons  upon  infantile  mortahty  being  scarcely  perceptible  after  the  first  year  of  life  has 
passed. 

5.  The  excessive  mortality  of  male  over  that  of  female  children  In  the  first  stivgesof  Infancy, 
•ad  demonstration  that  this  is  not  owing,  as  commonly  supposed— to  greater  exposure  of  male 
children  to  accidents,  but  to  diseases  and  physlologiCiU  causes  peculiar  to  each  sex  (Am.  Jour,  of 
Med.  ScteDces.  1^27  to  1S31). 

T.  Practical  conclusions  drawn  from  results  last  mentioned  (Ibid). 

J?.  Seasons  when  most  births  take  place  (Ibid.  Nov.,  1S45). 

9.  Infiuenc<*  exerted  through  epidemic  cholera  and  other  depressing  agencies,  tending  to 
redact-Jhe  preponderance  of  male  births  (Same  Journal  lor  July.  181H,  p.  T.S). 

t  "From  authority  vested  In  the  Board  of  Health,  this  municipal  power  makes  It  obligatory  upon 
pby3icU.n3  to  give  certificates  designating  the  name,  age,  and  sex  of  all  who  tile  under  their  care, 
an-l  sextons  are  bound  by  still  heavier  penalties  not  to  permit  the  Interment  of  any  dead  body 
omil  «uch  certificate  Is  obtained,  which  he  returns  to  the  Health  OiBce  on  the  last  day  of  every 
wet;k,  for  publication"  (Emerson;  op.  clt.,  vol.  I,  p.  117  ). 
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returns  of  the  Board  of  Health,  and  of  the  several  monthly  meetings  of 
the  Society  of  Friends  in  the  city  and  its  immediate  neighborhood. 

Tlie  general  Philadelphia  table  is  more  extensive  than  any  table  hith- 
erto published  for  a  single  locality,  being  based  upon  records  of  425,502 
interments,  265,590  births,  and  seven  successive  decennial  census  enu- 
merations. 

The  Friends'  table  is  based  upon  records  of  14,066  interments,  4,264 
births,  and  eight  enumerations  of  membership.  This  is  the  first  table 
ever  published  that  affords  any  basis  for  estimating  the  sanitary  advan- 
tages of  moderation,  temperance,  and  a  general  regard  for  the  laws  of 
health  and  morality.  The  tables  which  have  been  constructed  from  the 
experience  of  different  Tontines  and  Life  Insurance  Companies  exhibit 
some  of  these  advantages,  with  the  added  indeterminate  advantage  of 
medical  selection. 

The  following  definitions  and  explanations  may  facilitate  the  study  of 
the  tables  : 

The  possible  life,  is  the  limit  which  is  sometimes  attained  in  a  given 
district. 

The  probable  life  ("uid  probable* ^\  is  the  term  at  which  one  half  of 
those  who  are  born  alive  will  have  died.  It  is  the  age,  the  probability 
of  living  beyond  which  is  as  great  as  that  of  dying  before  the  age  is 
attained. 

The  probable  life  at  any  age,  is  the  term  at  which  one  half  of  those  who 
are  living  at  that  age  will  have  died. 

The  expectation  of  life  C^vie  moyenne'''),  is  the  average  age  which  will 
be  attained  by  all  who  are  born. 

The  expectation  of  life  at  any  age,  is  the  average  after  life-time  of  aU 
who  are  living  at  that  age. 

The  mean  expectation  is  the  average  after  life-time  of  all  who  are  living. 

The  proportionate  mortality  at  any  age,  is  the  ratio  of  the  number 
dying  during  the  year  following  that  ?ge  to  the  number  living  at  the 
precise  age. 

The  vitality  at  any  age,  is  in  inverse  ratio  to  the  proportionate  mortal- 
ity at  that  age.  If,  for  example,  out  of  1000  children  born  alive  the  average 
number  of  deaths  under  1  year  of  age  is  180.38,  the  proi)ortionate  mor- 
tality per  1000  is  180.38,  and  the  vitality  is  ^^^^^  or  5.54. 

Neither  the  mean  age  at  death  nor  the  mean  age  of  tlu  living  furnishes 
a  sufficient  clue  to  the  expectation  of  life,  or  any  independent  criterion  of 
salubrity.  Emigration,  immigrfftion,  excess  of  births  over  deaths  or  of 
deaths  over  births,  zymotic  diseases,  and  other  circumstances,  variously 
disturb  the  normal  values  which  are  embraced  in  a  i>erfect  life  table. 
Such  a  table  represents  an  ideal  stationary  population,  or  one  in  which 
the  number  of  annual  births  is  exactly  equal  to  the  number  of  annual 
deaths,  and  one  which  is  not  affected  by  emigration  or  immigration. 
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By  a  joint  ezaminatioiiy  in  accordance  with  the  formulas  of  De  Morgan, 
Davies  and  Farr,  of  the  numhers  living  at  any  given  age  and  the  num- 
bers dying  at  the  same  age,  the  disturbances  to  which  all  populations  are 
subject  can  be  mostly  eliminated,  and  results  obtained  which  will  afford 
a  proper  basis  for  comparisons. 

There  are,  however,  some  elements  of  imccrtainty  which  cannot  be 
removed  by  any  metliod  hitherto  proposed.  Among  these  are  the  fol- 
lowing: 

1.  The  old  and  still  mooted  doctrine  of  climacterics,  or  critical  periods 
of  life  in  which  some  great  constitutional  change  is  supposed  to  take 
place,  appears  to  derive  some  confirmation  from  such  irregularities  as  the 
alternate  diminution  and  increase  of  proportionate  mortality,  in  the  Car- 
lisle table,  at  the  ages  21,  22,  31,  33,  46,  50,  80,  90,  as  well  as  from  the 
increase  of  expectation,  in  the  Carlisle  table  from  91  to  95,  in  Quetelet's 
Belgian  table  from  89  to  91,  and  in  the  Pliiladelphia  table  from  91  to  100. 

2.  Wherever  a  population  is  affected  by  inmiigration,  two  classes  of 
disturbance  may  be  looked  for;  one  arising  from  the  iK>orer  class  of 
immigrants,  who  live  in  the  most  unhealthy  neighborhoods,  exposed  to 
privations  and  hazards  wliicll  increase  the  mortality  of  infancy  and  youth; 
the  other  from  a  better  class,  like  our  house  servants,  the  agents  of  im- 
porting booses,  and  persons^  of  some  property,  who  increase  the  average 
vitality  towards  the  close  of  life. 

3.  In  many  places,  especially  in  cities,  almshouses  and  asylums  for  the 
aged  famish  comforts  which  tend  to  prolong  life.  The  tendency  is  aided 
by  the  freedom  from  care  and  anxiety,  the  infrequency  of  exhausting 
mental  effort,  and  the  watchfulness  of  friends  or  nurses. 

4.  In  a  Society  with  birthright  membership,  like  the  Society  of  Friends, 
nearly  all  the  deaths  in  infancy  and  youth  may  be  entered  on  the  records. 
But  after  reaching  maturity  the  ties  of  membership  are  often  sundered 
for  various  reasons,  and  many  of  the  deaths  in  old  age  may  escape  notice. 
Tlie  ratios  of  apparent  mortality  will  thus  be  aflccted  unfavorably,  during 
the  whole  course  of  life. 

According  to  the  census  of  18G0,  the  for(;i<rii-l)orn  residents  of  Phila- 
delphia constituted  nearly  thirty  per  cent,  of  the  entire  population.  On 
this  account  any  comparisons  with  other  life-tables  either  in  infancy  or  old 
age  might  convey  an  erroneous  impression.  But  the  mean  exi)ectation  is 
probably  but  little  affected  by  the  foreign  element,  and  it  may  very 
properly  be  considered  in  the  following  comparison  with  two  of  the  most 
celebrated  and  one  of  the  most  unfavorable  foreign  tables. 

Comparative  mean  expectations  : 

IMce's  London 23.70  years. 

Philadelphia :n.4G  " 

Farr  8  EnglLsh,  No.  3,  male 31.77  " 

*'  **     female 32.33 

CarUsle 32.00  *' 

Friends' 33.11  '' 
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Notwithstanding  the  increased  juvenile  mortality  consequent  upon 
immigration,  the  Philadelphia  table  shows  a  possible  life  of  114,  a  prob- 
able life  of  33.44,  and  an  expectation  of  35.09.  I  know  no  other  city  of 
much  magnitude  in  which  so  favorable  vital  conditions  have  ever  been 
reported. 

In  preparing  the  Philadelphia  table  the  following  values  were  ascer- 
tained : 

Ratio  of  deaths  of  colored  persons  to  entire  number  of 

deaths ;  for  62  years 8.7  per  cent. 

Do.  from  1863  to  1867,  inclusive 6.7        " 

Average  mortality,  62  years 1  in  47.836. 

**        Colored  mortality,  62  years 1  in  27.768. 

"              "               "          1858  to  1862,  inclusive 1  in  34.780. 

Ratio  of  still-births  to  total  births 4.3  per  cent. 

"      **        **                **          deaths 5.8      " 

**      **  living  births  to  population 2.8      ** 

**      **  deaths  to  births 74.5      ** 

Natural  annual  increase 7      ** 

Average      **  ''       3.3      ** 

**  **      immigration 2.6       *' 

Mean  age  at  death 23.57  years. 

»*      "  of  the  living 24.29       " 

Dr.  Emerson's  discussions  showed  a  ratio  of  deaths  of  colored  persons, 
as  great  as  16  per  cent,  of  the  entire  number  of  deaths ;  an  average  white 
mortality  varying  between  1  in  38.25  and  1  in  56.53 ;  an  average  colored 
mortality  of  1  in  19  from  1807  to  1820  inclusive,  and  of  1  in  27.2  from 
1821  to  1830  inclusive.  We  have  no  means  of  determining  the  ratio  of 
colored  mortality  since  the  close  of  the  war,  but  even  if  it  should  show  a 
temporary  increase,  there  can  be  little  doubt  that  the  general  sanitary 
improvement  noted  by  Dr.  Emerson  still  continues.  The  diminution  in 
the  per  centage  of  colored  deaths,  from  16  per  cent,  to  6.7  per  cent.,  is 
iittributable  in  part  to  this  general  improvement,  and  in  part  to  the  pre- 
ponderating increase  of  the  white  population. 

The  advantages  of  regular  habits  are  shown  by  the  following  compa- 
risons : 

FViends,  Philadelphiu.  Adrantage. 

Maximum  vitality  (age  12) 310.56  257.74  20.49  per  cent. 

Average     proportionate    mortality 

from  20  to  00  years  of  age 14.25  17.58  23.37        " 

Expectation  of  life 43.73  35.09  24.62         '* 

Probable  life 48.08  33.44  43.78 

Proportionatemoi-tality  at  birth...  124.66  180.38  44.70 
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Stated  Meeting,  March  5,  1869. 
Present,  eighteeo  members. 

Dr.  Wood,  President,  in  the  Chair. 

Mr.  Baird,  lately  elected  a  member,  was  introduced  to  the 
presiding  officer,  and  took  his  seat. 

Letters  accepting  membership  were  received  from  J.  J.  A. 
Worsaae,  dated  Castle  of  Rosenborg,  Copenhagen,  February  4, 
1869;  from  J.  Chabas,  dated  Chalon  sur  Saone,  Feb.,  1869; 
from  Ed.  LartSt,  dated  Paris,  No.  25  Rue  LacepMe,  February 
15,  1869 ;  from  T.  H.  Iluxloy,  dated  Royal  Scliool  of  Mines, 
Jermyn  Street,  London,  February  16,  1869 ;  and  from  W.  M. 
Gabb,  dated  Philadelphia,  February  19,  1869. 

A  letter  declining  appointment  to  prepare  an  obituary 
notice  of  John  Cassin  was  received  from  Dr.  Bridges,  dated 
Philadelphia,  February  20,  1869. 

Letters  acknowledging  the  receipt  of  the  published  Pro- 
ceedings of  the  Society,  Nos.  75,  76,  77,  were  received  from 
G.  Kirchhoff,  dated  Heidelberg,  October  22,  1868;  from  Pro- 
fessor Ilornstein,  Director  of  the  Prague  Observatory,  dated 
November  5,  1868 ;  and  from  the  Royal  Society  of  Antiqua- 
ries, Copenhagen,  September  1,  1868. 

Letters  of  invoice  were  received  from  the  Royal  Society  of 
Antiquaries ;  the  Jablonowsky  Society  of  Leipsic,  November 
11,  1868;  the  Academy  of  Sciences  at  Vienna,  November  4, 
1868;  the  Swiss  Polytechnic  School  at  Zuricli,  November  27, 
1868;  the  Royal  University  at  Norway,  Christiania,  Novem- 
ber, 1868 ;  and  the  United  States  Legation  at  Paris,  February 
8,  1869. 
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A  letter  was  read  from  M.  A.  Carlier  to  Mr.  Durand, 
respecting  proceedings  taken  in  the  case  of  the  Michaux 
Legacy. 

Donations  for  the  Library  were  received  from  the  Natural 
History  Society  at  Moscow,  the  Geographical  Society  and 
Physical  Observatory  at  St.  Petersburg,  the  Koyal  University 
of  Norway,  the  Royal  Saxon  Society,  the  Prince  Jablo- 
nowsky  Society  at  Leipsic,  the  Societies  at  Gcirlitz,  Emden, 
Lausanne,  and  Geneva,  the  Academy  of  Sciences  at  Vienna, 
the  Geographical  Society  and  Bureau  des  Ponts  et  Chauss^es 
at  Paris,  the  Royal  Astronomical,  Meteorological  and  Chemi- 
cal Societies  of  London,  Sir  John  F.  W.  Herschel,  the  Bos- 
ton Natural  History  Society,  the  New  York  Lyceum,  the 
Franklin  Institute,  the  Medical  News,  the  Episcopal  Church 
Hospital,  Gen.  W.  F.  Palmer,  the  Rev.  Albert  Barnes  of 
Philadelphia,  the  Peabody  Institute  of  Baltimore,  the  Public 
Library  of  Cincinnati,  the  University  of  Michigan,  and  the 
California  Academy  of  Sciences  at  San  Francisco. 

A  record  was  made  of  the  decease  of  J.  K.  Paulding  and 
Alexander  Stevens,  M.  D.,  of  New  York. 

The  committee  to  which  was  referred  the  paper  on  thirteen 
new  species  of  Crinoidea,  in  the  Pala30zoic  rocks  of  North 
America,  in  Kentucky,  Indiana  and  Ohio,  by  Col.  S.  S.  Lyon 
of  Louisville,  presented  their  report,  recommending  its  publi- 
cation in  the  Transactions  of  the  Society,  which,  on  motion, 
was  so  ordered. 

The  committee  to  which  was  referred  the  paper  on  the  Mar- 
shall Group,  by  Prof.  A.  Winchell,  reported,  recommending 
its  publication  in  the  Proceedings ;  on  motion,  it  was  referred 
to  the  Secretaries  with  power  to  act. 

Pending  nominations  Nos.  622  to  G26  were  read. 


And  the  Society  was  adjourned. 
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NOTES  OX  THE  GEOLOGY  OF  WYOMING  AND  COLORADO  TERRITORIES. 

No.     2. 

By  F.  V.  Hayden. 

Before  describing  the  geological  character  of  the  Lai-amie  Plains  and  the 
country  to  the  west  of  it,  I  will  attempt  to  present  a  resume  of  the  physical 
geography  of  that  very  interesting  region.  If  we  look  at  the  profile  of 
the  route  constructed  by  the  Union  Pacific  Railroad  for  their  road  from 
Omaha  to  Fort  Bridger,  we  shall  find  that  at  Omaha,  the  initial  point,  the 
altitude  is  968  feet  above  tide  level.  At  the  mouth  of  Lodge  Pole  creek, 
a  distance  of  377  miles,  we  have  an  elevation  of  3528  or  a  gradual  rise 
in  that  distance  of  2560'  or  a  grade  of  about  7  feet  to  the  mile.  From 
the  mouth  of  Pole  creek  to  Crow  creek  crossing  near  Cheyenne  513.76 
miles  west  of  Omaha  we  have  reached  an  elevation  of  6019  feet,  or  an 
average  grade  of  over  9  feet  to  the  mile  for  the  entire  distance. 

At  Evans'  Pass  on  the  summit  of  the  Laramie  range,  we  have  reached 
Ae  highest  point  in  the  Rocky  Mountains,  8248',  a  distance  of  545.62 
miles  west  of  Omalia.  The  average  grade  is  over  13  feet  to  the  mile. 
But  for  100  miles  west  of  Omaha  the  average  grade  of  ascent  increases 
as  we  approach  the  mountains. 

If  we  take  the  distance  from  Crow^  Creek  Crossing  at  the  foot  of  the 
mountains  to  Evans'  Pass,  **the  Summit,"  a  distance  of  31.86  miles,  we 
have  an  average  grade  of  ascent  of  nearly  70  feet  to  the  mile.  We  can 
see  clearly  by  these  figures  the  plan  of  growth  of  that  portion  of  our 
continent  west  of  the  Mississippi.  A  number  of  these  profiles  have  been 
constructed  across  the  continent  from  the  Mississippi  to  the  Pacific  ocean, 
from  the  north  line  to  the  south,  all  i>ointing  to  the  same  result,  and  all 
acrreeing  substantially  in  the  aggregate  results. 

Passing  over  this  first  range  of  mountains  to  the  Laramie  plains,  from 
Crow  Creek  Crossing  to  Laramie  river  57.53  miles,  and  571.30  miles  west 
of  Omaha,  the  elevation  is  7175  feet  above  tide  water.  Showing  that 
even  in  the  plain  country  on  the  west  side  of  the  first  range  the  elevation 
ijj  over  1000  feet  higher  than  at  the  base  of  the  mountains  on  the  east  side. 

From  the  latter  point  westward  there  is  a  continued  line  of  ascent  and 
descent  produced  by  the  same  forces  that  elevated  the  whole  Kooky 
Mountain  Chain.  Passing  the  Humbolt  mountains  we  then  descend  by 
a  mo<lerate  grade  to  the  Pacific  ocean.  The  intennediate  i)ortions  are 
occupied  by  a  continued  series  of  more  or  less  elevated  mountain  ranges 
with  interveniilg  valleys  whicli  are  always  at  a  considerable  height  above 
the  sea,  but  vary  at  <lifferent  points  from  east  to  west.  For  example 
the  elevation  of  the  Laramie  plains  near  Fort  Sanders  is  7175  feet,  at 
Siilt  Lake  Valley  4285,  making  a  ditt'erenoc  of  21)00  feet.  AVe  shall  en- 
•k-avor  to  show  hereafter  that  this  ditl'erenee  in  tlie  elevation  of  the  two 
localities  of  nearly  3000  feet  oi)erates  most  favorably  ui)on  the  agricul- 
tural resources  of  Salt  Lake  Valley.  While  the  summers  in  the  Laramie 
pUiins  are  vcrj'  brief,  and  it  will  always  he  dilhcult  under  the  most  favor- 
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able  circumstances  to  produce  crops  to  any  extent,  the  productions  of 
Salt  Lake  Valley  are  among  the  finest  in  the  world. 

We  can  see  at  a  glance  therefore  that  the  whole  countiy  west  of  tlie 
Mississippi  is  as  it  were  an  elevated  Plateau,  out  of  which  rise,  as  if  by 
the  bursting  of  the  crust,  a  vast  series  of  ranges  of  mountains,  trending 
in  tlie  aggregate  nearly  north-west  and  south-east,  and  each  of  the  series 
made  up  of  an  infinite  number  of  minor  ranges  trending  in  almost  every 
possible  direction.  In  many  instances  imjmrtant  ranges  of  mountains 
are  separated  from  the  main  chain  by  extended  plains  composed  of  creta- 
ceous or  tertiary  formations,  and  without  a  knowledge  of  the  geological 
structure  of  tlie  country,  they  woukl  seem  to  Ix)  entii-ely  disconnected. 

The  Black  Hills  of  Dakota,  occupy  an  area  of  0000  square  miles.  If 
we  examine  the  map  this  important  i-ange  seems  to  be  entirely  isolated 
from  the  main  range,  but  from  the  south-westeni  side  extends  a  low 
anticlinal  valley,  just  exposing  the  tertiary  and  for  a  portion  of  the  dis- 
tance the  cretaceous  iR'ds,  and  linking  the  Black  Hills  with  the  Laramie 
range  near  Fort  Laramie. 

Again,  the  same  may  be  said  of  the  Big  Horn  range,  from  the  south-east 
end  of  which  along  the  valley  of  Poison  Spring  creek  extends  an  anticli- 
nal valley,  joining  the  Big  Home  range  with  the  Laramie  near  the  Red 
Buttcs.  All  these  isolated  ranges,  however  distant  they  may  apjwar  to 
be  from  the  main  i*ange,  or  however  small  they  may  be,  are  really 
oonnecte<l  to  the  eye  of  the  geologist.  It  is  thus  that  the  anatomy  of  this 
great  mountain  system  can  be  worked  out  in  detail.  Never  can  it  be  well 
done,  so  .as  to  command  the  unqualified  approbation  of  the  scientific 
world,  until  the  minutest  topography  and  the  geology  are  united  together. 

The  northern  portion  of  the  Laramie  range  properly  commences  near 
the  Bed  Buttes.  Here  the  nucleus  of  feldspathic  granite  or  syenite  is 
concealed  by  the  overlying  unchanged  iK'ds,  and  a  broad  interval  occurs 
whu;h  is  occujued  by  a  great  variety  of  formations,  ranging  from  the 
carboniferous  to  the  most  recent  tertiary.  In  its  soufliward  extension 
this  range  seems  to  fiex  around  from  an  almost  easterly  trend  to  a  south- 
west direction,  forming  almost  a  half  circle.  It  then  joins  on  to  the 
main  range  in  the  neighborhood  of  Long's  Peak.  Thus  the  Laramie 
range  constitutes  the  east  side  and  the  greater  part  of  the  north  side  of 
the  Laramie  plains  which  forms,  thus  enclosed,  a  huge  park.  On  the 
south  side  is  the  Medicine  Bow  range,  the  loftiest  ridges  covered  with 
perpetual  snow.  Connected  Avitli  this  range  also  are  numerous  mmor 
ranges.  The  west  side  is  an  open  rugged  ban-en  sage  plain,  with  here 
and  there  detached  small  mountains  extending  far  Avestward  toward 
8alt  Lake  valley. 

The  I^ramie  range  forms  the  most  beautiful  illustration  of  an  anticli- 
nal ridge  I  have  ever  met  with  in  the  Rocky  Mountains,  with  the  excep- 
tion of  the  Black  Jlills  of  Dakota.  Either  one  of  these  ranges  if 
thoroughly  studied,  would  form  excellent  monographs  of  the  physical 
geography  and  geology  of  the  mountain  region. 

The  nucleus  of  the  Black  Hills  is  composed  of  red  feldspathic  granite 
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and  other  metamorphic  rocks,  and  inclining  from  tlie  flanks  may  be  seen 
the  apturaed  edges  of  the  Potsdam  sandstone,  Carboniferous  limestoTies, 
brick  red  sands  and  sandstones.  Triassic,  Jurassic  marls,  Cretaceous 
ami  Tertiary  rocks,  all  dipping  at  various  angles,  but  in  such  a  way  as  to 
be  easily  accessible  to  the  student. 

The  Laramie  range  is  equally  systematic  in  its  plan  of  development 
but  rather  more  complicated,  and  the  results  of  erosive  action  are  much 
more  strongly  shown  and  the  sui^erlicial  deposits  or  drift  in  many  places 
conceal  the  underlying  roc^ks.  Like  the  Black  Hills  the  Lamarie  range 
does  not  give  rise  to  any  important  streams  of  water.  Myriads  of  little 
streams  originate  in  or  near  tlie  dividing  ridge  and  cut  their  chamiels 
down  the  8loi)es  and  flow  into  the  Noi*th  or  South  forks  of  the  Platte. 

The  main  branch  of  the  North  Platte  rises  in  the  range  of  mountain 
which  forms  the  north  side  of  the  3Iiddle  Park,  very  near  Long's  Peak. 
It  takes  a  course  a  little  west  of  north,  flows  through  the  middle  of  the 
north  park,  cutting  its  way  through  immense  canons  between  tlie  North 
Pirk  and  the  Laramie  plains.  It  then  continues  nearly  a  north  course 
through  tertiary  as  well  as  cretaceous  rocks  to  its  junction  with  the 
Sweet  Water,  when  it  iKjnds  around  to  the  eastward  so  that  near  the  Red 
Buttes  its  course  is  nearly  south-east  until  it  reaches  the  main  Platte 
*  near  Long.  101°. 

The  Sweet  "Water,  which  is  the  principal  branch  of  the  North  Platte, 
rises  in  the  southern  end  of  the  Wind  river  mountains,  and  flows  nearly 
east  and  unites  with  the  Nortli  Platte;  near  Independence.  These 
streams  flow  through  nearly  every  variety  of  geological  formations 
which  occur  in  the  West.  From  the  junction  of  the  Sweet  Water  to 
R»tcl  Duttes,  it  flows  through  granite,  carbonitorous  limestone,  red  beds, 
Jurassic  marls,  and  White  river  tertiary  beds.  From  the  Red  Buttes, 
thn>ugh  lignite-tertiary  to  a  point  about  100  miles  north-west  of  Fort 
Laramie.  There  the  White  river  tertiary  beds  overlap  the  lignite-tertiary, 
and  then  continue  to  the  forks  of  the  Platte. 

The  Medicine  Bow  and  the  two  Laraniies  are  important  l)ranches 
of  the  North  Platte,  and  take  their  rise  in  the  lofty  snow  cai)i)ed  moun- 
tains on  the  south  shle  of  the  Laramie  plains.  The  region  north  of  the 
North  Platte  is  mostly  a  vast  sage  i^hiin  and  but  few  small  branches  flow 
in  from  that  direction,  but  a  multitude  of  small  streams  cut  (U'ep  chan- 
nels  through  the  sides  of  the  Laramie  range  and  lh)w  into  the  North 
Platte. 

From  Red  Buttes  to  Fort  Lamarie,  a  distance  of  loO  miles,  many 
l«eautiful  little  streams  rise  in  the  Laramie  and  i)our  a  gixxl  volume  of 
water  into  the  Platte.  These  creeks  occur  every  few  miles,  and  in  their 
lKi<!;:ige  fnmi  the  mountain  they  have  not  only  worn  a  deep  channel  in 
thf  sUHfp  side  of  the  mountain,  sometimes  1000  feet  or  nion^  in  depth, 
hut  they  have  also  scooped  out  a  wide  deep  valley  which  a  (lords  the  best 
'tf  pasture,  ground  for  stock  in  summer  and  warm  slieltere<l  places  in 
winter. 
The  main  branch  of  the  South   Platte   rises  in  the  range  of  moun- 
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tains  wliich  bounds  the  west  side  of  the  south  park,  and  flows  about 
north-east  to  Cache  la  Poudre,  and  there  bends  round  slightly  toward  the 
east  and  joins  the  main  Platte.  The  little  branches  that  flow  from  the 
mountain  sides  are  very  numerous,  and  each  one  cuts  a  tremendous 
channel  through  the  sides  of  the  mountain,  aflbrding  most  excellent  sec- 
tions of  the  strata  for  the  geologist.  Nearly  all  the  branches  that  rise 
in  the  plains  have  very  wide  valleys,  but  are  mostly  drv,  especially  in  the 
latter  part  of  the  summer  and  autumn.  Although  the  Platte  river  is 
never  navigable  at  any  season  of  the  year,  yet  the  area  drained  by  it  is 
immense,  at  least  800  miles  from  east  to  west  and  350  from  north  td 
south,  or  an  area  of  nearly  800,000  square  miles ;  and  yet  the  North 
Platte  is  one  of  the  minor  branches  of  the  Missouri  river. 

The  South  Platte  flows  through  the  different  formations  along  the 
flanks  of  the  mountain  ;  and  in  its  course  through  the  plains  cuts  the 
lignite-tertiary  for  50  miles  or  more,  when  tlie  White  river  tertiary  over- 
laps the  plains  to  the  junction. 

The  above  brief  remarks  are  intended  principally  to  show  by  the 
geography  the  gigantic  scale  upon  which  every  thing  in  this  Western 
Country  is  planned,  that  even  the  district  drained  by  the  Platte  and  its 
branches  is  larger  than  all  New  England,  New  York  and  Pennsylvania. 

September  1st,  I  left  Fort  Sanders  with  my  party  to  examine  the 
country  along  the  southern  border  of  the  Laramie  plains.  Wo  passed 
over  the  different  beds  of  the  cretaceous  period  for  about  30  miles,  until 
we  reached  a  point  near  Cooper's  creek,  when  indications  of  the  tertiary 
begin  to  overlap  the  cretaceous. 

The  examples  of  the  erosive  action  of  water  along  the  northern  side 
of  the  mountains  that  border  the  Laramie  plains  are  numerous.  In  the 
valley  of  Cooper's  creek  near  the  foot  of  the  mountains  there  is  a  trian  • 
gular  space  about  five  miles  long,  and  two  or  tliree  miles  wide  on  the 
south-west  side.  On  the  south  side  there  is  a  hill  500  feet  high,  the  sum- 
mit of  which  is  composed  of  drift,  and  tlie  surface  paved  with  partially 
worn  rocks.  On  the  north-west  side  there  is  a  long  ridge,  the  top  of 
which  is  composed  of  the  yellowish  sandstones  of  cretaceous  formation 
No.  5,  in  which  a  few  characteristic  species  of  fossils,  like  InoceramuSy 
occur.  These  ridges  seem  to  converge  about  two  miles  below  the  Stage 
Station,  so  that  the  creek  passes  through  a  soi-t  of  gorge.  The  valley  of 
the  creek  is  covered  (piite  extensively  with  drift  materials  derived  from 
the  neighboring  mountains. 

•  Six  miles  west  of  Cooper's  creek  we  find  the  first  good  exposure  of 
coal.  The  upper  cretaceous  beds  crop  out  occasionally  in  that  vicinity, 
but  are  overlapped  by^the  coal  bearing  strata. 

The  slopes  are  all  so  gentle  and  the  superficial  drift  covers  the  country 
to  such  an  extent  that  I  found  it  difficult  to  get  a  good  section.  No.  5 
(cretaceous)  seems  to  pass  gradually  up  into  the  coal- bearing  beds,  and 
the  change  in  the  sediments  of  the  two  systems  is  slight. 

What  appears  to  be  the  lowest  bed  of  the  coal-bearing  series  in  this 
region,  is  a  brown  grit,  very  loosely  aggregated  with,  sometimes,  irregu- 
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lar  byvn  ot  uudatoiiot ;  nt  otlicr  times  inclosing  cnncretionp,  willi  eim- 
I  onttric  Uyers  or  compoMid  or  tliiii  Inmlne  nnil  rt-udily  clenvbit;  iii  pietea 
n  espoduni  t»  tho  >tincM|iliero.  Immediately  iiTidemrnlli  thp  cml  liefl  n 
I  bed  of  <lral>  clay  vuying  in  thickiuiM  from  thmi  Ui  llvo  feet.  Tha  Drat 
I  kxaUtjr  whvre  the  fouI  is  uxposed  \>y  tho  nplininui  of  tho  Vwils  is  near  n 
I  (oibII  lake.  Tht  dip  is  nlmiit  10'  towards  the  tiortb-ciwt  and  from  the 
I  tnouniaiiui.  Tbcru  is  tilioiit  six  t«  eight  feet  of  ptiro  ami  iinimiv  cnnl 
I  togcdier.  Abnvi'.  ii  n  bril  of  ilnib  ctny  ;  niid  over  thiH  nguju  u  layer  of 
I  Una  irrit,  eaiijieil  with  liani  nftmUlono,  Tlio  elay  over  the  cnal  is  flill  of 
nuU  loiimleil  tmluli^s  uf  iron  and  yellow  siuidy  (.-oni'retioiiii, 
Aboni  a  niilf  wont  fmin  thin  Ii>rn1ity  U  nnnthcr  outcropping  of  coal. 
I  Tho  bed  is  brrc  noparatnd  by  ntxiut  2)  fwtt  of  ilrub  ai-tiiuceuus  i-lay,  with 
I  (l»e  feel  of  uxcL'llfnt  coal  iil«iv«  and  eix  to  t'lKlit  ft^t  below,  making  ill 
I  aD  frrnn  ten  to  twolvo  Toet  of  soiid  conl.  [^>niQ  of  it  lins  a  dull  bltnini- 
1  ItHik,  Kliier  portions  nre  an  ((tist^iiiing  and  bUi'k  as  anthracite. 
iTo  thir  ronl  Is  the  usual  clsy  brd,  many  layars  in  wbic-1i  iiro  liirgely 
1  enrnpowi]  of  lUe  sWms  and  lean-s  of  pUuts.  Abtive  tliis  Ihorc  art  boda 
Me  niKty  hrowu  sand  and  Miidstonc  with  somo  ftu-rugiiious  oanrro- 
;  and  a  layer  uf  light  I>rown  very  ooinpaut  Bllicioun  rock  «ipii  tho 
I  hin.  The  dip  of  Uto  bwlB  is  not  more  ihwi  S'  to  .i''.  At  the  Immcdinto 
I  tmtranco  Ui  the  mine  tlie  indintition  is  nbout  5'.  The  eoivl  can  bo  easily 
[  wrought  anil  tln'  mine  well  drained,  in  sjnte  of  its  f;lay  roof.  Tho  coal 
I  i«  nf  cx(u;l1eiit  iiimlity,  Init  like  most  of  tho  brown  coals  of  till!  wt-at, 
L  CTUinble>i  ou  exposure  to  the  atinosphere,  as  appears  from  the  condition 
I  kirettdy  of  ttie  large  eool  heaps  in  frmit  of  the  mine. 

So  far  fut  1  liave  been  able  to  ftseertaiu,  I  am  inelined  to  believe  that 
I  thn  coal  ImhI  already  alluded  to  is  tlio  lowest  in  the  region  and  idontleal 
I  vith  the  uue  mi  suecessfully  worked  at  Carbon  Station  on  tlie  line  of  tlie 
I  Union  Paeifle  Railroad  ;  but  T  do  not  think  tliat  it  is  the  oldest  coal  bed 
I  fat  Uie  tatliary  eerles  of  the  Went. 

Ill*  valley  of  llnok  crook  is  from  three  to  live  miles  in  widtli  and  evi- 

Idanlly*  valley  of  erosion.     On  the  west  side  of  if  tlieru  is  a  ridge  at 

hwt  aoo  foot  higli,   composed  of  tertiary  bods,  whicli  in  some  plaires 

loaltuB  10*  to  13°,  but  the  general  dip  Is  not  luoiv  than  5°. 

On  hmh  sidcK  of  the  stage  ttmA  for  tun  miles  west  »f  Rook  ereek  there 

Iks  Urge  area  covercrl  nitb  hn|i^>  pile»  of  rusty  brown  waudHbine,  mostly 

In  Butno  lomlities  ii  great  miuiy  nnprussions  of  deciduous 

*  were  fAund.    Tlie  lortiary  lieds  extend  to  tlio  mountains  and  form 

\  a  large  part  of  tlio  foot  kills.     Here  Infly  wnll-llke  exposures  of  sand- 

■  mak«  llieir  a)>peaiiiiiee,  giviiig  a  very  rugged  appearant'e  tit  tlio 

.  As  far  as  the  eyo  oonid  I'cach  wo  saw  peeuliar  looking  pyrumidiil, 

d  mhI  d<mie.sliBped  hlUis  from  8(W  lo  300  feet  high,  composed  of 

I  allcrpuUv  layers,  of  ruHty  yf^Ill)W  Mndslnno  and  givc'nish  gray  indurated 

Mk,  Which  aiv  Humetiniea  in  tlie  valleys  of  streams  exposed  for  a  thirk- 

N of  1000  or  I'lIX)  feet.     These  beds  liu'line  gently  from  tliu  mountains, 

(■boot  Horlh-ea>l. 

Siaa)  croecing  llu-  Bin  Uiramic  river  i-xposuivs  of  Ihf  red  l«.-.]n  Imve  imt 


boon  nlnwrred  in  tlic  foot  liills  of  tlie  mouiitaim.  Usually  tliey  tcri 
u  must  cuUKpiL-uiiUH  fuutDiv  in  tlio  scemrf.  Tliclr  nW)ic«  licrv  i 
i<itlier  to  tli(>  ouiui>aratin'ljr  uiiall  nruitivi;  actiun,  iuisulSL-ieiiL  to  near 
tlio  i;reUo(Mnia  and  ttirtmry  beds ;  cir  to  tbo  Tnct  tliat  tiie.j  m*  Cf 
will)  a  thick  tlt'iMmit  of  ilrilt.  The  iuuliuotioo  of  tht>  bwlH  iire  t^entte  oi 
tile  tucent  uf  tliv  moiuititin  aitto  is  as  it  werv  li;  etcjia ;  one  trviea  uf  foiOJ 
lilll*  riBiut;  slowly  aboTO  anotli«r,  ttiitjl  Iho  uion  cap|i«i  t 
iKnchtfd.  Di  tliia  ivgiun  all  tlic  liills.  aiiil  cvdii  the  gorges  iliivngh  wtild 
tlK^  lilllo  RtrGsniK  Iluw,  are  60  nuvvi-vd  nitli  iK'bris  aiiJ  Uk-  wliult-  miifa^ 
is  nu  I'liitlied  with  grass,  ttial  tlio  rpii};li  jiplnts  iuv  aaiHitliiHl  down  > 
tlic  iintli^rlfiiiK  rocks  u«  dilHcult  la  noe.  Even  Rlk  tnuuutain,  wliij 
must  tiM!  at  Icnst  1500  tect  abom  tin;  bod  nf  Utjdicinc  Qow  cmJc,  is  4 
smootli  and  »o  covered  with  gnmn,  Iliat  tlio  ro><k«  are  novliera  Tisib 
Kuftli  or  Ibc  ruod  for  30  iniluB  uc  uiure,  tho  tortiory  beds,  aro  v 
foiilniry  worn  Iiy  ntmospboriu  agcinrioR  into  a  great  VArioty  of  r 
fumis,  so  tliivl  tlio  tMtencry  reralls  [lortiuuH  uf  thu  "Bad  I.nnilB''  a 
I'pper  Missouri  coniiumed  of  the  samn  fomialinnM.  Fig.  1  llliutrotc*  W 
i-baruL-tvr  of  tbi?  coal-bearing  fonuatiou  uf  tli«  U|ipor  Blissoiiri,  hut  t 
ci|imllj  dcsfriiitivp  of  tlio  r*gion  iiiulor  iiotii.«.  Tlio  feature  iif  i>roat« 
iutercHt  in  tbat  wliidi  afl'urdB  evidence  of  rarnipitmtivtdy  rcront  glac' 
action,  not  merely  in  vnlleys  of  erosion,  but  lu  vast  dopcisits  i>f  vi 
rotlwl  rui'kg,  «verywliere  visible.  Tin?  mountain  side*  tilwanl  the  plafd 
»ru  literally  jiavcd  with  rounded  Iwrnldcra,  i»>ii(iiiniily  of  iio  {jnatMl^ 
but  the  shloB  Iff  tho  hUls  opposite  tlie  mountains,  have  scarcely  any  q 
tliL-m,  tinil  are  in  most  msvs  covered  witli  bushes  or  with  gnis 
bottoms  of  the  streams  aic  >lan  covurcd  with  pebbles  or  buiddcrs ; 
the  iit-arcr  thu  maontiuns  the  larger  and  more  nuiiicrauB  these  r 

Fl'-,.  i. 


Tlio  MHlHne  Hnw  cvcrk-  ii  liriL- uit.iin   =liv:in,    riiii-i'.l  with  a 

Kidoishli*  biilt  111'  r>itlnn-wonil,  has  a  valley  ^xU-mliiig  lar  bito  I 

Of,  with  a  gratlnal  aaoenl.    It  ia  by  far  the  xaoit  beautiful  valley  w 
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of  the  Lanicile  river.    Altlioujuh  covetvd  tJiiokl;  with  Itoiildcrs  tlic  snil 
to  ynnd,  and  the  gnus  excellent,     tt  has  been  tor  ycn»  n  fnviiritc  juuiture 
■  gtMUuL 

itibtin  is  D  short  range  tif  «]iurs  wttb  its  hi[;liest  point  Itonling 

I  tlw  cn«k :  it  reiiemliieii  thv  fhurt  rang^  ft  itii  abi-uirl  Twin,  east  nf  the 

T.LIUlt  tiKramlc.     The  ntelninorphia  rovlca  liave  bcnti  ii|i1i(teil,  wliile  tlie 

l-imuliatigiMl  nieks  liaiv  ivniatued  (|uiet,  oi'  buein  let  il'iwn  nt  tlie  foot  of 

luiUun,  witliout  li^nving  tlutt  scrius  of  uphciivcil  ritlgus  nliicb  wu 

itiiriiig  nloiig  tlio  luiw  uf  ni'iHt  of  the  mouutnins.    Thv  raaga  Is 

■laiut  10  mik's  long,  fonntng  wliut  I  hitva  citllei]  an  ubru|it  uiitjcliuid ; 

that  li^  on  onr  luAe  at  tlio  mountain  tlie  anticlinal  ia  comt>lotn,  till)  iin- 

ctiauKwl  roL-kH  ini'tiiiiug/runi  tlio  mountain  in  regular  ordiT  of  st'queni*; 

wltili-  tin  thi'  moiiutnin  Eiil«  tlio  ronkH  arc  nearly  vurticnl,  itnd  tlm  acAU 

[  Mcntary  IwiU  jut  up  aguiiist  tliu  hanv,  tti«ir  vdgeit  t«iiig  entirely  con- 

d.      Agninsl  tlio  north  side  of  Elk   inmtntnin  the  (.-rrinfCuuH  and 

of  lliP  lertiiirj  i>i'cl»  jut  BO  abruptly  rtiat  all  tlio  oUIit  rocks  aru 

wnutlMl,  vhllo  on  liiii  opposite  ildc,  the  entire  Mirics,  frcun  tbi-  gnuiito 

tolls  t»  tlio  i;ivtai;uoiu  funuatiou,  may  be  muaeiired  twroM  their  u^t- 


Along  the  iiiiiuediato  haso  of  the  mountains  thuru  is  a  belt  of  countty 
n  many  itutanniK  might  bu  unlk-d  n  monocHnul  valley.     It  has 
?eu   nii*r«   suiixitlii'd  by  eronion   titau  any  of  tlio  ralli'ys  of  tbu 
IstnatiM,  and  olwnys  i-uns   nt    right   RUg1cf>  to  tlinn.      Tbrough  tbU 
J  uf  ortwiuu  tbv  old  sttiga  ruwl  and  Wcstvni  Union  Tulegmph  lino 
IbhNatml. 

HMTtli  oX  the  rood  r^n  he  seen  n  Evries  of  upht^avnd  ridgts  ftomenbat 
pibr  in  llivir  coiUiimity  but  gnulually  roctnllng  iiorthwartl  1lko  «ea 
The  flrit  ridge  is  i-oiu|>uau(I  of  a  series  of  dark  brown  indurated 
Kdajs  Ktid  NUiiK  ifith  lay^'rs  of  mom  or  less  laminnird  nisty  ■latidsl'om-  of 
r  l«Xtaiv.  nnd  tendency  t«  concretionary  foruiH,  varying  nipidly  ill 
|UiiclinB»  fnnn  2  to  10  or  13  foel,  dipping  X.  SO'  W.  tiim  R"  to  10%  20» 
It  of  iiortti.  In  lUla  rlilge  are  i|ultei  extrusive  IhhI*  of  lignili\  one  of 
BwhMi  iit  alHJUt  MX  fei-l  Ihivk  neparatcd  into  Llirve  juirtB  by  layers  of  clay. 
I'ln  tke  hnnli-r  hiycn*  nlmvi)  and  In-low  arc  gi-nat  iinantltirs  or  in<li*tiiict 
ftnptahle  iiDprt-wiunii.  The  iitttirval  belwcHUi  the  flrst  main  ridge  ttiid 
nkI  is  aluHit  1^  miles,  and  In  tltat  Interval  several  lignite  beds 
i  with  layers  of  light  gray  Hue  gmiutMl  siliM«oiis  rui^k. 
"niVMrcoml  main  ridge  is  nompowd  of  a  variety  of  bods  iuctining  3"  to 
,-i.'ii>^r.il  color  bring  brown,  or  light  drab,  while  the  hanter  layers 
y  >..'iii<l.--loi>m.  Onn  bwl,  perhaps  nO  foct  tblrk,  Is  iif  fliui  giiiy 
I  twliunled  ^aiiil  «illi  a  gnwuish  liuge.  At  tlie  suuunit  of  this  ridgo  witu 
mruy  dlwllnct  nnlicaUnlM  of  ttiii  llgnltx  1«<I  at  Homo  iieriiKl  in  the  pn!>l. 
fcfl  of  roi'kn  were  baked  to  a  briek  red  eolor,  and  fragmoiita  of 
«ty  fu*ed  mck  lay  scattered  about.  From  Hv/  lied  of  tb«  Medi- 
•  Htm  tn  the  •moinilt  ••!  the  M<cond  ridge  1  eKtimabrd  that  130(i  to  l.'iOO 
alrulM  wen-  ex|ioi>cd  to  view,  and  from  the  presence  of  llgnltx  and 
ddnnu*  leaves  I  regarded  them  nil  as  belonging  to  the  tertiary  series. 
•  o{  tli«  uinilHtoiioH  aic   made  up  of  au  aggrc^atJi  of  ei^sMls  nT 
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I  antito  TDilM  the  rMul  socma  to  form  the   line  of  sepnratlnn  between  the 

i  Knd  tertiury  rock«,  Iho  fomier  \ivinn  well  disiiUyed  on  our 

I  ittt,  jutting  up  Ngniiuit  tlie  mountain  sides ;  the  latter  extending  in  wave 

[  like  rid^B  into  tlie  dist.iucu  on  our  right.     An  we  appronoh  Pass  craok 

I   bowcrer  about  S  mUes  to  the  enst,  the  crotitccouH  bcils  rt^vi-a)  tbenuelvea 

[  Cl«Br1y  on  tbe  right  side  of  the  roiid.  No.  S  Attaining  a  great  thicknctts ; 

I  wUle,  on  the  left.  Incliniug  fivm  Sheep  niimntDJu  71  umbers  8  md  2  ar« 

I  very  t*l'^i"ly  sliown  in  »  acrien  of  in«giilar  ami  ratlier  low  lidges.    All 

kaloag  Klk  tnouiitiiin  tlie  rod  bniU  are  viMtblo  but  not  coiispiuuoui,  tind 

Biry  do  not  give  tolor  to  the  debris  at  the  foot  of  tlie  liilU.    In  this 

ficinity  the  tdrtinr;  licds  must  Im  at  Icnrit  SOOO  r«ct  tliick,  wliich,  witli  an 

b|ual  UiiuknoHs  of  the  eretticeuu»,  makes  in  all  at  least  18,000  feet,  a 

r  ili)Tctlopmcnt  than  t  know  at  any  other  point  to  Ui«  eastward. 

Indeed  ire  shall  t>e  able  to  show  that  these  formations  eontiuuo  to  io- 

•nnw  in  thickness  oi  we  go  west. 

On  Uto  north  side  of  Posh  creek  we  hnve  an  aplift  of  rathor  fine  grain 

|,|dknr  utidttoue,  which  presents  a  front  like  a  wall  comixMud  genoi'ally 

I  «r  ircrtlcnl  columns.    t>n  the  summit  iire  isolutml  piles  of  every  furtn, 

«  relics  of  erosion.     The  sandslouo  is  about  200  feut  in  thiekncss  and 

I  Uw  ridge  inclines  nnrlhward  at  an  angle  of  about  lU".    The  trend  of  all 

e  ridges  varii^s  between  north  and  west. 

«  emerge  from  the  hills  tlirough  the  Pass  on  tlie  Pass  crock,  we 
«  *  *aist  0{ien  plain,  and  the  ridges  of  upheavnl  seem  to  pass  off  and 
eii  eehelon  in  the  plain,  the  ends  making  a  gentle  tluxure  from 
rt  narthwnnl,  so  as  to  form  one  side  or  rim  of  the  plain.    There 
V*ppcan  to  be  in  tlieso  formations  many  alternate  beds  of  brownish  yel- 
d  and  Rondatuncs.  the  whole  readily  yielding  to  atmospborio  in- 
1^  eoveriog  the  hills  as  well  as  the  valleys,  witli  a  great  depth  of 
\  from  which  thedong  lines  of  tmrder  sandstone  project.    These 
t  tlpkeaval  run  at  various  dtHtaiioes  from  each  other,  from  100  to 
K  with  monoelinal  valleys  intervening. 
abroad  plain  west  of  Elk  mountain  must  be  a  region  of  depression: 
IT  •  pcihion  of  the  eountry  left  undisturbed  while  the  surrounding  parts 
!•  elavaled.     As  far  as  the  eye  can  reach  Ihia  |)luin  appears  to  be  per- 
j  level ;  and  no  cut*  to  nhow  the  cbarAci^r  of  the  underlying  beds. 
i  Uliek  deponit  of  drift  covers  every  tbin^.     On  Its  nortlicru  side  tlio 
'ft  seem  to  tttind  alioul  north-east  and  south-west,  the 
a  end  sl<>ping  gently  down  witli  the  plain.     The  rusty  calcareous 
a  whiidi  form  tlie  inner  lidgcs  ftieing  the  plain  aie  undoubtedly 
»  and  liH-liue  !t(l"  to  45''.     These  rusty  sandstones  here  form  a 
halt  almut  1}  miles  in  widtli,  with  intercalated  layers  uf  yellow  arena- 
Ma  aalerial  covered  with  grass,  only  the  harder  layers  projecting  liotti 
d  there  above  the  snrfui-e.     In  one  of  these  higher  ridges  of  sandstone 
['«Bacaltle  {8-  r'FtUut)  was  fiiuiKl.     la  another  ridge  was  a  seam  about 
nehea  in  Uiickncus  composed  entirely  of  a  small  oyster  about  the 
"Iboi^  probably  difllinot  from"  0.  Cohgetla.    In  the  plain  country, 
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try.  On  onr  right  the  Laramie  range  appears  like  a  wall  bending  round 
to  the  north-west  and  west,  and  finally  disappearing  from  view  at  Coop- 
er's Creek  Station.  Near  the  crossing  of  the  Big  Laramie  river  we  see 
on  our  right  the  red  beds  which  are  somewhat  marked.  We  can  follow 
them  up  to  the  foot  of  the  mountains  by  their  peculiar  brick  red  color. 
Then  come  the  cretaceous  rocks,  especially  the  upper  members  of  the 
group,  soon  after  crossing  the  Lai'amie  river,  and  continue  to  a  point 
about  5  miles  east  of  Como  Station,  more  than  60  miles  west  of  Laramie 
City.  There  may  be  some  few  isolated  patches  of  the  tertiary  beds. 
The  principal  rocks  seem  to  belong  to  No.  5. 

Carmichael's  Cut  east  of  Rock  Croek  is  a  locality  quite  well  known. 
The  strata  cut  through  are  mostly  rather  friable  fine  grained  rusty  gray 
sandstones,  with  bluish  brown  calcareous  concretions  of  various  sizes 
scattered  through  them,  which  when^broken  open  reveal  a  great  variety 
of  shells — Baculites,  Ammonites,  Inoceramus,  and  many  other  species 
characteristic  of  No.  4  and  5,  which  undoubtedly  blend  throughout  this 
region,  and  cannot  be  separated  as  distinct  divisions  of  the  system. 
No.  3  has  not  been  observed  along  the  immediate  line  of  the  railroad, 
but  it  is  well  showed  in  many  localities  in  the  Laramie  plains. 

From  Laramie  City  to  Cooper's  Station  the  country  as  far  as  the  eye 
can  reach  presents  a  cheerful  appearance.  The  irregularities  of  the  sur- 
face are  smoothed  down  and  a  long  stretch  of  level  prairie  is  covered 
with  grass,  with  here  and  there  a  grass  covered  ridge  or  rounded  butte. 
The  basis  rocks  are  mostly  indurated  arenaceous  clays  or  loose  yellow 
sands  which  yield  readily  to  atmospheric'  influences.  There  are  many 
rounded  arenaceous  concretions,  and  sometimes  a  thin  layer  of  laminated 
sandstone.  There  is  a  slight  disturbance  of  the  beds ;  and  the  ridges 
of  upheaval  seem  to  trend  nearly  east  and  west. 

As  we  proceed  westward  from  Cooper's  Station  we  find  the  black 
clays  of  No.  2,  and  the  appearance  of  the  country  becomes  dreary  and 
sterile  in  the  extreme.  They  extend  to  a  point  about  5  miles  east  of 
Como.  The  waters  are  alkaline,  and  there  is  no  timber  along  the  creeks 
except  stinted  willows,  and  very  little  grass  or  vegetation  of  any  kind ; 
as  far  as  the  eye  can  reach  nothing  but  black  plastic  clays. 

Just  before  reaching  Como  we  come  to  a  very  interesting  quarry  of 
sandstone  from  which  the  materials  for  the  construction  of  the  extensive 
railroad  buildings  at  Laramie  City  and  Cheyenne  are  obtained.  The 
rock  is  a  gray,  rather  friable,  sandstone,  and  occurs  in  isolated  patches 
resting  on  the  shaly  clays  of  No.  2,  and  are  so  filled  with  fragments  of 
vegetable  impressions,  sometimes  quite  distinct  deciduous  leaves,  that 
one  is  reminded  of  the  tertiary  sandstones.  I  am  inclined  to  think  how- 
ever that  it  is  a  local  deposition  of  sandstone  in  the  cretaceous  series. 
This  point  and  the  district  about  Como  is  extremely  interesting  to  the 
geologist,  and  there  are  some  curious  problems  yet  to  be  solved. 

At  Como  Station  the  railroad  runs  for  some  distance  through  a  distinct 
anticlinal  valley,  the  strata  Inclining  away  to  each  side.  The  south  side 
of  the  road  exhibits  the  most  complete  series  of  the  beds.    A  high  ridge 
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b  oompoacd  of  jnramic  beds  raoetly  capped  with  the  sandstones  of  No.  1, 
liil«  aa  ftr  as  tlio  uye  cad  extenil  southward  the  low  wave  like  ridges  of 
Towards  the  southwest  the  anticlinal  valley  seems 
B  cloie  up,  hut  north-eastwnrd  expuJidn  iDdchnalely,  and  extends  no 
u  the  Lanunk  muuntsins.  In  the  valley  Ihe  red  arenaceous  hcds 
f  iltijto  eoDspiciinnii. 

IB  junuitio  rocks  are  composed  for  the  moat  part  of  nltemate  layers 
(  ItMM*  iMnd»  and  some  liardor  beds  of  sandstones,  but  thuro  aie  ii  few 
(WSilif  SModstona  and  marl;  and  in  these  nre  great  quautiticK  tif  an 
^ntaeriatiM,    Aileriicut,   and  BeUmnitei  dtnsai,  ait  well   known 

la  throughout  the  Jurassic  series  are  full  of  tidal  ripples,  mud 

I  Uid  irregular  lamiiis  of  deposition,  indications  of  a  ahallow 

pMrit.     All  the  fossils  an'e  badly  broken  and  worn  as  if  they  had 

S  tnnaporlMl  from  a  )^'eat  distance  and  deposited  in  turbulent  wat«rD. 

a  mile  WD«t  of  the  atation  the  rood  cuts  through  the  full  series  of 

:c  heAn  witli  Nos.  1  and  2  of  the  cretaceous  inchning  north-west  at 

nuig:1e  ofa.i"  to  50". 

Froni  a  point  about  10  miles  east  of  Como  to  St.  Mary's  Station,  for  » 

B  of  about  50  mites,  the  tertiary  fonnation  occupies  the  country 

hrlth  the  sands,  sandstones  and  clays   peculiar  to  it  and   also  nunier- 

•  coiU  tmls.     Tlie  most  marked  development  of  the  coal  butU  Is  at 

krbon  Station,   about  BO  miles  west  of  Laramie  Station.     The  rocks 

e  nearly  suutli-east  or  south  and  east.     Three  entrances  have  been 

to  mine  a  bed  0  feet  thick.     The  openings  follow  the  dip  and  con- 

SMqcently  descend-    The  mines  are  about  300  yards  from  the  railroad ;  a 

t  trAok  has  Iwen  laid  to  them.     More  than  1000  tons  of  coal  have 

■pireAd]''  hnnn  taken  out,  and  the   I'nioii  Pacific  Railroad   Company  are 

o  contract  for  any  amount  that  can  be  supplied.     The  coal  at  Car- 

n  is  of  tlic  best  quality  of  tertiary  splint,  very  compact  and  pure.     It 

lb  not  as  hard  as  anthracite,  but  the  miners  informed  mo  that  it  was 

«  difficult  to  work  than  tlie  bituminous  coals  of  Pennsylvania.     It  is 

d  to  a  great  extent  on  the  locomotives,  and  the  engineers  speak  in 

piigh  terms  of  it.   Over  the  coul  is  what  the  miners  call  slate,  a  Homcwhat 

Uty  bod  breaking  into  sUha  stiowing  woody  libre,  and  much  of  !t  look- 

clmrrul  wood  or  soft  charcoal.     As  we  pass  up  in  the  mH.'tion 

;»  of  deciduous  leaves  are  seen  more  distinctly,  and  linally  the 

rhole  grnduat«B  into  a  dark  drab  clay.    At  the  bottom  of  the  coal  are 

liinuandB  of  impreBsions  of  deciduous  leaves,  such  aaPopiiiv*.  PlaUinui, 

■niM^  Ac.     Some  of  the  laycrfi  of  rock,  3  to  4  inches  in  thickness,  are 

BwhoQjr  OMnpused  of  these  leaves,  in  a  good  state  of  preservation,  and  so 

perfect  that  they  eould  nnt  have  t>een  transported  any  great  distance. 

The  Union  Paciflc  Railroad  Company  have  placed  their  coal  interests 

■is  chu^  of  Hr.  Tlinmos  Wardell.  an  old   English  miner,  who  is  con- 

l&f  MUt)loyo(l  in  prospecting  and  opening  mines  the  whole  lengtli  of 

f  6ia  nsd.     At  Carbon  he  bag  erected  six*  pretty  cottages,  as  residences 

|.lbr  Qw  mineiv.  and  a  number  more  are  in  process  of  building.    At 


Hayden.]  *>0  [February  19, 

Separation  and  Point  of  Rocks  other  villages  will  be  built.  All  the 
apparatus  for  permanent  and  extended  mining  operations  are  being 
gradually  introduced.'  Nearly  all  the  wood  now  along  the  line  of  the 
road  has  to  be  transported  from  10  to  40  miles,  and  in  two  yeai*s  from 
the  present  time  most  of  it  within  a  reasonable  distance  of  the  road  will 
have  been  consumed.  The  future  success  of  this  great  tlioroughfare  is 
therefore  wholly  dependent  on  the  supply  of  mineral  fuel,  and  its  im- 
portance cannot  be  too  highly  estimated.* 

From  St.  Mary's  to  Rawlings  Springs,  a  distance  of  about  80  miles, 
the  railroad  passes  over  rocks  of  cre^ceous  age.  No  coal  beds  need  be 
^ught  for  in  the  immediate  vicinity  of  the  road,  although  it  is  quite 
possible  that  on  the  north  side  of  the  road  isolated  patches  of  tertiary  con- 
taining- coal  may  be  found.  The  railroad  from  a  point  about  8  miles  east 
of  Benton  to  Rawlings  Springs,  passes  through  one  of  the  most  beautiful 
anticlinal  valleys  I  have  seen  in  the  West.  On  either  side  the  rusty  gray 
sands  and  sandstones  dip  away  from  the  road  at  an  angle  of  10°  to  15o. 
This  anticlinal  valley  is  most  marked  near  Fort  Steele  at  the  crossing  of 
the  North  Platte. 

About  5  miles  east  of  Fort  Steele  I  made  a  careful  examination  of  a 
railroad  cut  through  a  ridge  of  upheaval  wliich  inclined  about  soutli  or  a 
little  east  of  south.     We  have,  exiK>sed  here,  commencing  at  the  bottom  : 

1.  Gray  fine  grained  sandstone,  rather  massive  and  good  for  building 
purposes  and  easily  worked,  80  feet  thick — dip  25°. 

2.  A  seam,  2  feet  thick,  of  irregular  black  indurated  slaty  clay,  with 
layers  of  gypsum  all  through  it  then  2  feet  of  aranaceous  clay. 

3.  Ten  feet  of  rusty  gray  compact  sandstone. 

4.  Eight  feet  of  clay  and  hard  arenaceous  layers,  very  dark  in  color, 
passing  up  into  harder  layers  which  split  into  thin  laminae,  the  surfaces 
of  which  are  covered  with  bits  of  vegetable  matter. 

5.  About  50  feet  of  rusty  yellowish  gray  sandstone.  All  these  sand- 
stones contain  bits  of  vegetable  matter  scattered  through  them. 

6.  100  to  150  feet  of  steel-brown  indurated  clay  with  some  iron  concre- 
tions.    The  clay  is  mostly  nodular  in  form. 

7.  A  dark  brown  arenaceous  mud  rock,  quite  hard,  30  feet. 

From  bed  5  I  obtained  numerous  species  of  marine  shells,  among  them 
a  species  of  Ostrea  and  Jnoceramus  in  great  numbers.  The  upper  surfaces 
of  the  hard  clay  layers  appeared  as  though  crowded  with  impressions  of 
sea-weeds  or  mud  markings.     In  another  railroad  cutting  about  4  miles 

•  Mr.  J.  P.  Carcou,  an  assistant  on  the  survey,  made  an  analysis  of  a  fair  speclrfenof  the  coal 
from  the  Carbon  mines  with  the  I'oUuwIng  result : 

Moisture  at  1(K)0  C.  WXnK 

Volatile  Combustible  flatter,    IT.r^S, 

Kl xed  Carbon,  51  .«'>:. 

Ash,  f,.17. 

Sulphur.  2..-H. 

Color  of  Ash,  llRht  ijrey. 

Specillc  gravity,  1.37. 

Weight,  p'T  cubic  ynnl,  2211'  fts. 
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east  of  Rawlings  Springs  I  obtaiued  the  same  Inoceramus  and  a  large 
species  of  Ammonite,    These  fossils  are  important  in  establishing  the    ' 
age  of  these  rocks. 

At  Rawlings'  Springs  are  some  very  interesting  geological  featui*es. 
At  this  locality  the  elevatory  forces  were  exerted  more  powerfully  than 
at  any  other  point  along  the  railroad  from  Laramie  Station  to  Green 
river.     The  entire  series  of  rocks  are  exposed  here,  from  the  syenites  to 
the  cretaceous  inclusive.     The  railroad  passes  through   an  anticlinal 
opening.     To  the  south  of  the  road  are  variegated  gray,  brown  and  red- 
dish siliceous  rocks  dipping  5^  to  JO^  S.  W.     A  very  hard  bluish  lime- 
stone resting  upon  them  I  have  no  doubt  is  carboniferous,  although  I 
was  unable  to  find  any  fossils  in  this  region.     North  of  the  road  ridges 
of  upheaval  stretch  away  toward  the  north-west  and  attain  a  height  of 
1300  to  1500  feet  above  the  road.    On  careful  examination  the  red  syenite 
may  be  found  exposed  in  a  number  of  places,  and  gives  us  the  opportu- 
nity of  studying  the  relation  which  the  unchanged  rocks  sustain  to  the 
metamorphic.    The  syenite  beds  dip  70°  about  S.  E.,  the  unchanged  beds 
resting  upon  them  in  nearly  a  horizontal  position.     The  layers  imme-- 
diately  on  the  syenite  are  a  beautiful  pudding  stone  of  rounded  quartz 
pebbles  and  feldspar,  and  above  it  layers  of  fine  siliceous  rock  with  thin 
intercalations  of  clay,  the  whole  having  the  position  and  appearance  of 
Potsdam  sandstone.    I  am  inclined  to  believe  that  we  have  here  lower 
Silurian  representatives.     In  all  cases  these  rocks  repose  on  the  upturned 
edges  of  the  syenite  ;  sometimes  nearly  lionzontal ;  again  inclining  \]^  to 
10'.     In  one  or  two  places  these  lower  Silurian  {?)  beds  are  lifted  a  thou- 
sand feet  or  more  into  the  air,  still  maintaining  a  nearly  horizontal  pos- 
ture.    On  the  mountain  sides  the  beds  are  broken  oft  so  as  to  incline  50  ', 
60S  up  to  nearly  90  ^ 

These  siliceous  rocks,  covered  with  ripple  marks,  &c.,  aff'ord  excellent 
building  stone,  and  are  much  used  by  the  railroad  company.  They 
reach  a  thickness  of  500  to  800  feet.  Upon  them  rests  the  blue  lime- 
stone, 80  to  40  feet  thick  ;  then  variegated  sandstones  ;  and  the  red  beds 
in  the  distance. 

From  the  tops  of  these  ridges  one  can  see  numbers  of  both  synclinal 
and  monoclinal  valleys.  There  is  one  monoclinal  valley,  3  to  5  miles 
wide,  which  stretches  far  into  the  north-west,  a  smooth  and  level  grassy 
prairie.  All  these  ridges  have  suftered  great  erosion,  and  the  silurian  (?) 
beds  are  planed  and  grooved  even  to  a  greater  extent  than  the  more 
recent  beds.  Everywhere  the  evidences  of  erosion  during  the  drift 
period  are  on  a  gigantic  scale. 

A  fine  sulphur  spring  from  under  the  bed  of  blue  limestone  gives  name 
to  the  station.  The  water  is  clear  and  i)Ossesscs  excellent  medicinal 
properties. 

About  4  miles  west  of  Rawlings'  Springs  the  tertiary  beds  begin  to 
overlap,  but  in  the  distance  on  either  side  arc  lofty  ridges  of  cretaceous 
and  i*erhaps  still  older  rocks.  The  ridge,  15  miles  south  of  Separation, 
at  least  1000  feet  high,  is  certainly  formed  of  lower  cretaceous  and  prob- 
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ably  also  of  that  great  thickness  of  sandstones  and  clays  which  hold  a 
position  between  the  transition  No.  1,  and  the  brick  red  beds. 

Near  Separation,  about  10  miles  west  of  Rawlings'  Springs,  a  coal  bed 
11  feet  thick  has  been  opened,  probably  tlie  same  as  the  one  opened  at 
Carbon,  and  near  Rock  and  Cooper  creek.  The  dip  is  nearly  west  about 
10*^.  The  opening  being  at  the  summit  of  the  hill,  all  the  coal  will  have 
to  bo  drawn  up  a  slope,  and  the  difficulties  of  drainage  will  be  greatly 
increased.  The  coal  is  of  excellent  quality.  Above  and  below  the  coal 
is  the  usual  drab  indurated  clay.  Below  the  clay  is^  a  bed  of  gray  ferru- 
ginous sandstone. 

On  the  summits  of  the  hills  in  the  vicinity  are  layers  of  fine  grained 
siliceous  rocks  with  arenaceous  concretions,  some  of  them  containing 
impressions  of  deciduous  leaves. 

The  teitiary  beds  lie  in  ridges  running  across  the  country.  The  beds 
are  uplifted  in  every  direction.  A  more  desolate  region  I  have  not  seen 
in  the  West.  Nothing  seems  to  grow  but  sage  bushes,  and  in  some  of 
the  valleys  they  grow  very  large.  All  over  the  surface  of  the  hills  and 
in  the  plains  are  great  quantities  of  water-worn  pebbles.  Many  of  these 
valleys  were  scooped  out  by  an  amount  of  waters  far  in  excess  of  any 
known  at  the  present  day  in  this  region.  Some  of  the  widest  and  deepest 
do  not  now  contain  any  running  stream. 

The  layers  of  fine  grained  sandstone  on  the  hills  in  this  vicinity  con- 
tain more  or  less  impressions  of  leaves,  like  Populu^  and  PlatanuSf  in  a 
good  state  of  presei-vation. 

West  of  Separation  the  dip  of  tlie  tertiary  beds  diminishes.  Before 
reaching  Creston,  about  13  miles  west  of  Separation,  they  lie  nearly  hori- 
zontal, and  all  the  surrounding  country  presents  more  the  appearance  of 
a  plain.  At  that  station  the  Union  Pacific  Railroad  Company  have  a 
well  100  feet  or  more  deep,  at  a  depth  of  83  feet  in  which  was  struck  an 
8  foot  coal  bed,  with  4  feet  of  excellent  coal  and  4  feet  of  coaly  shale. 
The  coal  was  of  about  the  same  quality  as  that  near  Separation,  probably 
from  the  same  bed.  If  so,  coal  at  a  depth  of  about  80  feet  must  underlie 
an  area  of  at  least  100  square  miles.  In  this  well  beds  of  bluish  arena- 
ceous clay  were  passed  through  first,  then  black  clay  with  carbonaceous 
matter  throughout.  Just  over  the  coal  was  fine  bluish  indurated  clay 
with  very  distinct  impressions  of  leaves,  among  which  the  most  abundant 
were  Populus  and  Platanus.  The  railroad  cuts  and  the  valleys  them- 
selves show  very  distinctly  the  chai-acter  of  the  intermediate  softer  beds. 
The  erosion  has  been  so  great  in  this  country,  and  all  hills  and  cafions 
are  so  covered  with  debris  that  it  is  almost  impossible  to  obtain  a  clear 
idea  of  the  color  and  composition  of  the  intermediate  softer  beds.  The 
harder  sandstones,  &c.,  project  from  the  surface  and  are  accessible  to  the 
eye  without  much  excavation.  Marine  and  fresh-water  tertiary  forma- 
tions occupy  the  whole  country  along  the  line  of  the  railroad  to  Quaking 
Asp  Suniniit,  west  of  Fort  Bridger,  and  possibly  over  to  Salt  lake  to  a 
greater  or  less  extent. 

From  Creston  to  Bitter  Creek  Station,  a  distance  of  45  miles,  the  beds 
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are  mostly  fresh  water  and  hold  a  nearly  horizontal  position.  West  of 
Bitter  creek  we  get  again  upon  marine  tertiaries  dipping  3o  to  C 
nearly  east.  We  have  therefore  between  l^wling's  Springs  and  Green 
river  a  sort  of  synclinal  basin,  the  marine  tertiary  dipping  west  about 
10"  on  the  east  side,  and  the  same  marine  l)ed8  inclining  east  S''  to  6°  on 
the  west  side ;  while  at  Table  Kock,  Red  Desert,  and  Washakie,  a  con- 
siderable thickness  of  purely  fresh  water  beds  are  filled  with  shells  of  the 
genera  Palndirui,  Unto,  Melania,  &c. 

Table  rock  is  a  square  butte  lifting  itself  about  400  feet  above  the 
level  of  the  road,  composed  of  the  beds  of  a  sandstone  which  in  many 
instances  is  little  more  than  an  aggregation  of  fresh  water  shells. 

After  leaving  Bitter  Creek  Station  the  hills  approach  nearer  to  tlie 
road  and  show  the  characteristic  features  of  the  marine  tertiary  again. 
Seams  of  coal  appear  in  many  places,  while  yellow  arenaceous  maris, 
light  gray  sand  with  indurated  clay  beds  and  more  or  less  thick  layers  of 
sandstone  occur.     The  dip  varies  from  3^  to  6^  east  or  nearly  east. 

At  Black  Bute  Station  on  Bitter  creek,  about  15  miles  west  of  Bitter 
Creek  Station  there  is  a  heavy  bed  of  yellow  ferruginous  sandstone,  irreg- 
ular in  its  thickness  and  in  part  concretionary,  and  full  of  rusty  concre- 
tions of  sandstones  of  every  size  frcmi  an  inch  to  several  feet  in  diameter, 
mostly  spherical,  and  when  broken  revealing  large  cavities  filled  with 
oxide  of  iron  loam.     This  sandstone,  150  to  200  feet  in  thickness,  forms 
nearly  vertical  bluff's,  and  is  worn  by  atmospheric  agencies  into  the  most 
fantastic  shapes.     Above  it  are  sands,  clays,  sandstones  of  every  texture 
and  coal  l>eds,  one  of  which,  near  the  summit  of  the  hills,   has  been 
burned,  baking  and  melting  the  superincumbent  beds.     1  found  in  seve- 
ral layers  the  greatest  abundance  of  deciduous  leaves,  and  among  them 
a  fine  Palm  leaf,  probably  the  same  species  wliich  occurs  in  tlie  coal  beds 
on  the  Ui)per  Missouri,  named  by  Dr.  Newbury  C<nnpbelli.     There  is  also 
a  thin  seam  near  one  of  the  coal  seams  made  up  of  a  small  species  of 
Ontna. 

Tlie  railroad  passes  down  the  Bitter  creek  valley  which  has  been  run 
through  the  tertiary  beds,  and  on  each  side  high  walls  can  be  seen  incli- 
ning at  low  angles.  As  we  pass  down  the  valley  toward  (rreen  river, 
the  inclination  brings  to  view  lower  and  lower  beds.  These  are  all  plain- 
ly marine  tertiaries,  while  an  abundance  of  impressions  of  plants  are 
found  everywhere.  No  strictly  fresh  water  shells  occur,  but  seams  of. 
Ontrea  of  various  species.  There  are  also  extensive  beds  of  hard  tabular 
rocks  which  would  make  the  best  of  tlagginfj  stones.  On  the  surfaee  are 
excellent  illustrations  of  wave  ripj^le  marks,  and  at  one  locality  tracks 
of  a  singidar  character;  one  looking;  as  if  it  had  been  made  by  a  soli- 
ped.  «  It  resembles  the  tracks  of  nudes  on  the  soft  bottom  <;round. 
Others  seem  attributable  to  sonu?  huj^e  bird  ;  another  to  some  four-toj-d 
Pachyderm.  1  obtained  si)e('iniens  and  careful  drawings  of  these  tracks. 
In  the  (ield  report  some  detailed  sections  of  these  tertiary  beds  will  be 
jrivcn.  Yet  I  am  convinced  that  local  sections  are  not  very  important.  The 
character  is  so  cliangeable  that  two  sections  taken  ten  miles  apart  would 
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not  be  identical,  and  in  some  cases  not  even  very  similar.  The  more 
recent  the  age  of  formations  the  less  persistent  seem  to  be  their  litholo- 
gical  characters  over  extended  areas. 

Although  the  coal  beds  seem  to  be  abundant  everywhere  along  the  line 
of  the  road  in  the  lower  tertiary  deposits,  they  have  been  wrought  as  yet 
in  few  localities.  Near  Point  of  Rocks  Station,  about  45  miles  east  of 
Green  river,  one  of  the  best  coal  mines  I  have  yet  seen  in  the  West  has 
been  opened,  and  Mr.  W.  Snyder,  the  able  Superintendent  of  the  Union 
Pacific  Railroad,  has  ordered  a  side  track  to  be  laid  to  it  about  a  quarter 
of  a  mile  long.  Five  coal  beds  have  been  opened  in  a  vertical  height  of 
80  feet.  The  lowest  is  about  100  feet  above  the  bed  of  the  creek.  They 
are  respectively  5,  1,  4,  3  and  6J  feet  thick.  The  five  foot  bed  is  the 
most  valuable,  and  as  the  strata  are  nearly  horizontal  it  can  be  worked 
with  ease  and  free  of  water .^  The  hard,  compact  coal  is  pitched  down 
the  sides  of  the  liill  more  than  a  hundred  feet  without  being  broken  by 
the  fall.  It  is  purer  and  heavier  than  any  coal  I  have  yet  seen  west  of 
the  Laramie  mountains.  The  other  beds  already  opened  will  yield 
moderately  goofl  coal.  Several  other  beds  are  in  those  hills  which  have  not 
yet  been  examined.  Near  the  summit  of  the  hills,  above  the  coal  beds, 
there  is  a  seam  six  inches  thick  composed  entirely  of  oyster  shells,  about 
the  size  of  the  common  edible  oyster,  but  of  a  distinct  and  probably  un- 
described  species. 

Another  bed  of  coal  has  been  opened  about  28  miles  west  of  the  Point 
of  Rocks,  at  Rock  Spring.  It  is  about  4  feet  thick,  with  a  bed  of  sand- 
stone at  the  bottom  and  a  slaty  clay  roof.  It  cannot  be  worked  to 
advantage. 

Scattered  all  through  the  coal-bearing  strata  are  seams  and  concretions 
of  brown  iron  ore  in  abundance,  sometimes  persistent  over  extensive 
areas,  and  varying  from  4  to  12  inches  in  thickness.  The  ore  occurs 
mostly  however  in  a  nodular  foi*m,  and  much  of  it  can  be  made  of 
economical  value  when  there  is  a  demand  for  it.  There  are  also  numer- 
ous Chalybeate  and  Sulphur  springs  with  excellent  medicinal  properties. 

Near  Rock  Springs  fresh  water  beds  again  incline  nearly  west  6^  to  10**, 
but  apparently  different  from  those  between  Creston  and  Bitter  creek. 

The  beds  exposed  at  this  point  are  made  up  of  drab  clays,  sometimes 
a  little  sandy,  with  heavy  beds  of  gray  and  rusty  yellow  easily  disinte- 
grating sandstones.  There  are  also  in  the  clay  beds  quite  thick  beds  of 
coal  which  have  ignited  spontaneously  and  baked  the  superincumbent 
layei-s,  in  many  cases  melting  the  rock.  There  is  very  little  vegetation 
on  these  hills,  only  now  and  then  a  dwarf  cedar. 

Near  the  summit  of  the  hills  there  is  a  thin  layer  of  limestone  com- 
posed of  an  aggregate  of  small  melanias.  , 

From  Rock  Spring  to  Bryan  the  rocks  present  a  peculiar  appearance, 
occurring  mostly  in  thin  laniinaj  or  layers  like  slate.  There  are  300  to 
500  feet  of  these  drab  gray  laminated  shales,  and  above  them,  capping 
the  hills  about  Green  river,  are  from  800  to  500  feet  of  rubty  yellow 
shales,  which  are  w^eathered  into  castellated  forms. 
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Near  the  janction  of  Bitter  creek  and  Green  river  there  is  a  hed  of 
very  singular  hituminous  earth  which  has  excited  much  attention.  It 
has  been  used  as  a  fuel  and  burned  so  readily  in  stoves,  that  some  people 
valued  it  more  than  true  coal ;  but  it  is  not  now  much  used.  An  analysis 
shows  that  it  is  an  inferior  fuel.*  The  bed  is  usually  about  4  feet  thick, 
but  sometimes  only  2  or  2^.  It  is  often  parted  by  several  thin  seams  of 
•hale.  These  Green  river  shales  or  slates  as  they  might  be  called,  must 
contain  some  calcareous  matter,  although  not  very  fossiliferous.  Possi- 
bly a  more  careful  study  will  reveal  a  greater  variety  of  animal  and  vege- 
table forms. 

In  the  same  cuts  between  Green  river  and  Bryan,  a  distance  of  about 
13  miles,  great  quantities  of  fossil  fishes  occur  in  a  kind  of  chalky  slate. 
Quite  perfect  unpressions  are  formed  upon  the  surfaces  of  the  slates, 
presenting  the  appearance  of  having  been  preserved  in  quiet  waters. 
Indeed  all  the  Green  river  rocks  may  be  said  to  possess  a  soft  chalky 
character.  At  Bryan  some  fine  specimens  of  fish  were  obtained  from  a 
well  about  60  feet  below  the  surface. 

On  the  distant  hills  of  this  locality  are  layers  of  a  chalky  limestone 
which  would  make  excellent  lime  and  is  now  usfrd  as  a  building  stone. 
It  has  the  appearance  of  oolite,  and  in  fact  is  made  up  of  an  extinct  unde- 
termined species  of  Cypris,    About  7  miles  west  of  Bryan  we  have  : 
4.  Yellowish  chalky  laminated  iKjds,  viery  thinly  divided. 
3.  Thin  layers  of  gi'ay  clialky  limestone  filled  with  fresh  water  shells 
like  Cor  hula. 
2.  Rusty  indurated  sandstone,  somewhat  shaly. 
1.  Gray  shale. 

Many  of  the  layers  in  bed  No.  3  arc  made  up  almost  entirely  of  a  small 
bivalve  shell. 

About  2  miles  above  Green  River  Station  the  river  cuts  through  a 
great  thickness  of' fine  sand  and  gravel  showinfr.  on  the  slope  and  l>ottoms 
a  vast  deposit  of  drift.  Much  of  the  shale  in  this  region  has  a  greenish 
tinj^e,  and  the  river  in  passing  over  them  seems  to  have  taken  up  some  of 
the  green  coloring  matter,  so  that  the  water  has  a  peculiar  green  color 
and  hence  the  name. 

From  Bryan  to  a  point  about  10  miles  west  of  Fort  Bridger  the  entire 
surface  of  the  country  is  covered  with  buttes  of  every  shape,  cones. 


•  Mr.  Carson's  analysis  of  a  specimen  of  this  blturalnou< 

}  earth  gives  the  following  constituents 
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pjrramidB,  and  long  ridge-like  lulls  wliich  show  a  vast  amount  of  erosion. 
Indeed  the  portion  about  Chuvcli  Butea  is  preciHely  lilto  Uie  Manvaises- 
terres  or  Bad  Lauds  of  Wliit*  river.* 


In  a  cut  along  tlie  railroad  nearly  opposite  to  Church  Butes  there  is  a 
bed  formed  of  clay  filled  with  small  kidney  shaped  masses  of  line  hluisli 
clay,  the  mholc  filled  with  licautiful  specimens  of  Uit*"».  Puludiaai  aud 
other  fresh  water  shells.  There  ai'c  also  in  the  same  cut  layers  of  grcctl- 
ish  clay  much  indurated,  IJcsli  colored  concretionary  and  rusty  drab 
sandstone. 

Ahout  G  miles  west  of  Caiter's  Station  a  cut  in  the  road  reveals  a 
tough  plastic  dark'  gray  clay,  and  at  the  top  of  the  cut  a  bed  of  fiinty 
concretions  filled  with  smull  scams  of  chalcedony.  The  whole  country 
is  paved  with  small  water  worn  jicbhlcs,  mostly  of  opaque  Hint  and  some 
of  tliem  excce<ling  4  or  5  inches  in  diameter.  Uver  a  belt  utiout  10  miles 
wide  from  east  to  west  and  oC  unknown  length  from  north  to  south, 
there  are  the  greatest  quantities  of  moss  agates.  I  am  inclined  to  tho 
opinion  that  they  originated  in  tliiii  irregular  seams  in  this  recent  ter- 
tiary formation,  probably  somewhere  south  of  Church  Butes.  Tho 
origin  of  ail  this  drift  is  evidently  local  and  it  is  most  probable  tliut  tlio 
transporting  power  had  its  oiigiu  in  tlie  Utah  mountains.  These  ter- 
tiary beds  arc  all  nearly  horiKontal,  inclining  not  moi'e  than  1"  to  3'. 

At  South  Bend  Station  there  in  a  layer  of  siliciuus  linicstono  filled  with 
small  Mditniat,  which  are  entirely  changed  into  chalcedony.  Some  Uniot 
also  occur.  The  bed  below  it  is  composed  of  anlien  gray  shale  a  littlo 
:\\  comes  a  silico- calcareous  layer.     Above  tho  sbelt  seam 
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i»  a  great  thickness  of  shale,  capped  with  a  kind  of  conglomerate  made 
up  of  rounded  pebbles  and  concretions,  with  here  and  there  a  Vnio.  In 
tlie  south  and  east,  75  miles  distant^,  we  C4in  see  a  range  of  snowy  moun- 
tains, Minetah ;  and  the  intermediate  country  is  covered  with  rugged 
tertiary  bluffs.  To  the  north,  100  to  150  miles  away,  the  Wind  Hivcr 
range  is  visible,  and  this  interval  is  also  occupied  by  the  same  rugged  hills. 
At  Church  Butes  a  remarkable  undescribed  species  of  turtle  was  found 
projecting  from  the  hill  sides. 

The  lieds  of  this  basin  near  Churcli  Butes  and  Fort  Bridger  incline  to 
the  eastward,  but  are  nearly  horizontal,  and  seem  to  jut  up  against  the 
mountain  sides  with  very  little  inclination.  The  style  in  wiiich  tliey 
have  weathered  or  suffered  erosion,  their  position  in  relation  to  the  older 
formations,  and  the  general  appearance  of  the  surface,  suggest  their 
idvitity  with  the  White  River  formations.  But  they  are  moro'  arena- 
eeona.  I  am  inclined  to  the  opinion  that  while  they  are  independent 
^j .  twrfnn  they  were  synchronous. 

J?:v  Hie  western  rim  of  this  recent  fresh  water  basin  is  well  delincd  at 
'  ■  l^naking  Asp  ridge.     Everywhere  here  the  exami>les  of  erosion  are  dis- 
fteyed  on  a  tremendous  scale,  and  the  rounded  water  worn  boulders 
almost  pave  the  ground.     The  west  sides  of  the  hills  are  quite  abrupt, 
and  are  covered  with  the  worn  rocks  ;  while  the  eastern  sides  slope 
gently  down  in  long  ridges ;  showing  the  direction  from  which  the  forces 
have  acted  as  well  as  their  local  character ;  that  tlioy  originated  some- 
where in  the  direction  of  the  mountains,  and  by  scooping  out  the  valleys, 
strewed  the  surface  with  rocks. 

Near  Fort  Bridger,  and  west  to  Quaking  Asp  Summit,  there  are  in 
the  recent  tertiary  formations  several  beds  of  the  nnldish  grii  which 
give  its. peculiar  variegated  character  to  much  of  the  surface  iu  this  j)art 
of  the  West.  In  the  cuts  of  the  railroad  arc  shown  numerous  be<ls  of 
brick  red  and  purplish  clays  and  sands.  The  inclination  of  the  beds  just 
on  the  western  margin  of  the  basin  is  \P  to  o^.  There  are  100  to  l.")0  feet 
of  reddish  indurated  clays,  slightly  arenaceous,  with  some  light  brands, 
and  one  or  two  layers  of  gmy  sandstone  ;  above  this,  100  feet  or  more  of 
light  gray  arenaceous  material,  with  soiue  hard  layers  of  sandstone  ;  then 
irregular  harder  layers  of  sandstone,  sometimes  concretionary,  project- 
ing from  the  sodded  hills,  and  many  of  the  peculiar  features  of  the 
scenery  are  due  to  their  existence. 

After  passing  Quaking  Asp  Summit  westward  we  come  into  a  rei^non 
underlaid  by  a  distinct  series  of  formations  of  older  date  tlian  those  at 
Fort  Bridger,  and  in  many  cases  nearly  or  (juite  vertical.  The  same  dip 
i«  again  to  the  westward. 

Alwnit  20  miles  west  of  Fort  Bridger  there  is  a  fine  soda  spring  yiehl- 
in;j  the  most  delicious  water.  Judging  frtmi  a  deposit  near  the  sjiring  of 
what  appears  to  be  limestone,  the  water  must  hold  lime  as  well  as  iron, 
&(•.,  in  soluti(Ui.  Probably  it  will  he  a  place  of  resort  at  no  distant  day. 
On  Bear  river  there  are  several  outcroi)pings  of  coal.  The  princijjal 
out-  bv  the  side  of  the  railroad  near  the  station  is  nearly  vertical,  en- 
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closed  between  beds  of  drab  clay,  and  separated  into  two  members  by  a 
clay  i)arting  of  from  8  to  10  feet  thick.  There  is  probably  an  agg^gato 
of  from  12  to  15  feet  of  good  coal.  The  dip  is  towards  the  northwest 
60°  to  80°.  On  the  upper  side,  above  the  drab  clay,  there  is  a  bed  of 
rather  soft  gray  sandstone  50  to  100  feet  thick.  Below,  are  beds  of  rusty 
sandstone,  clay,  and  indurated  arenaceous  clay,  yellowish,  drab,  reddish 
and  gray. 

In  a  railro'ad  cutting,  about  a  mile  east  of  the  coal  mine,  are  25  to  50 
feet  of  drab  indurated  clay,  covered  with  150  to  200  feet  of  ferruginous 
and  gray  sandstone  dipping  north-west.  The  lowest  beds  shown  here 
look  like  cretaceous  clays  of  No.  2 ;  and  in  some  of  their  slaty  layers  are 
an  abundance  of  fish  scales,  a  species  of  small  oyster  and  a  shell  like  an 
InoceramuB.  These  black  plastic  clays,  are  undoubtedly  cretaceous  and 
lie  below  the  coal.  Tlic  strata  enclosing  the  coal  are  evidently  marine, 
for  all  the  organic  forms  thus  far  discovered  seem  to  belong  to  marine 
types.  There  is  also  an  oil  spring  in  Bear  River  valley  in  which  parties 
arc  sinking  a  shaft.  The  whole  country  exhibits  abundant  signs  of  drift 
action,  and  the  hills  as  well  as  the  valleys  are  paved  with  worn  rocks. 
Between  Bear  and  Sulphur  creeks,  there  is  a  fine  plateau  40  to  50  feet 
high,  covered  with  sage — Ariemesia  tufida,  and  as  smooth  as  a  table. 
The  soil  in  the  bottoms  of  the  streams  is  most  fertile  ;  if  irrigated,  vege- 
tables of  all  kinds  grow  well,  and  there  is  abundance  of  water  for  that 
purpose. 

On  the  right  side  of  Bear  river,  10  miles  below  tlie  station  is,  Medicine 
Bute,  which  must  be  800  to  1000  feet  high  above  the  bed  of  the  creek. 
It  is  undoubtedly  composed  for  the  most  part  of  the  strata  of  the  coal 
series,  which  I  am  inclined  to  regard  as  of  older  tertiaiy  age,  although 
the  evidence  is  as  yet  conflicting. 

Passing  westward  from  Bear  Creek  Station,  over  beds  nearly  horizon- 
tal or  inclining  at  a  small  angle,  we  suddenly  come  to  an  upthrust  of 
rocks,  called  the  Needles,  dipping  east  or  south-east  25^  to  So*'  or  40*^. 
This  is  a  more  remarkable  exhilntion  of  massive  conglomerate  than  any 
I  have  ever  seen  farther  east.  The  rocks  project  their  summits  in  the 
shape  of  sharp  pointed  peaks  to  a  height  from  800  to  500  feet  above  the 
road.  Some  of  the  worn  masses  which  compose  the  conglomerate  are  an 
aggregation  of  worn  pebbles,  proving  that  a  portion  of  the  materials 
were  derived  from  some  still  older  conglomerate.  Sometimes  there  is  a 
thin  local  seam  of  coarse  sand  containing  only  a  few  pebbles,  but  the 
whole  mass,  from  500  to  1000  feet  thick,  is  in  the  main  a  coarse  conglom- 
erate made  up  of  water  worn  rocks  vftrying  in  size  from  the  smallest 
pebble  to  boulders  a  foot  in  diameter.  The  pebbles  are  mostly  flint, 
mixed  with  a  few  of  sandstone  ;  rocks  of  modern  data  being  compara- 
tive rare.  This  seems  to  be  a  local  outburst  of  the  conglomerate  through 
a  vast  tliick!H\ss  of  variegated  sands  and  clays  which  inclines  westward 
40^  to  00^.  The  trend  is  a  little  west  of  north.  These  "needle  rocks" 
are  near  Yellow  Creek  Station,  and  the  ridge  of  upheaval  extends  down 
from  the  Miuetah  range.     In  the  vicinity  of  the  mountain  ranges  such 
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I  ImsI  dtp*  ftrc  «(nniniiii.  And  keep  to  no  nrgular  direction ;  but  for  distAiit 
1    fmn  Uw  Miurw!  vt  powur  Uie  ridgcn  lire  comparatively  regular. 

From  Itie  liillE  ahimt  n  mile  wust  uf  Yellow  Creek  Slatirm  ive  Imve  tlie 

,  Cnt  uul  muMt  Hxt«Aiiileil  view  of  the  atuntrj'  I  have  ever  wen  in  the  Wcet. 

Wo  cou  tjsamine  ulyects  with  conaidcroble  diHtini.-tJiesM  oii  a  clear  day  fur 

■  nuUiM  of  M)  tu  100  iniloa  in  every  direction,  over  a  most  rugged  nurfiicc, 

[  vitli  Iiigli  ridges  a,nd  d«op  gui-gL>s,  tiio  strata  ahuwiiii;  rud.  yellow,  gray. 

I  in  Tatft  every  variety  uf  color.     Other  budM  iire  ci)inpuM.<d  of  quite 

I  Ught  euluntt  EaiidHtoncL 

Prum  Flirt  Bridgcr  wustwnrd  one  of  the  mutt  interentin^  phenomena  is 

Uwfavoralile  cliaiigo  that  taki>«  place  in  the  vugotation  of  the  snrfhcu. 

L   Brnwl  iihuDii   nnd  hill  elopes  covered  tliiiikly  with  gramt.  with  uompa- 

t  ntivvly  litUu  Bugc,  in  now  llie  rule.    PatcheK  uf  quaking  asp  appear  here 

ud  tharv  and  aliiti|;  the  strcania  nro  fringes  of  cotton  wood. 

About  3  miliw  wuBt  of  the  ^evdles  tliere  is  !ui  uptuiawd  ridge  oarryLng 

'  K  bed  of  white  limcatunc,  ivitli  Mrcalu  of  chalcedony  in  it  rcscmhling 

W  of  the  WLiUi  Itiver  tertiary  limestones,  aiid  dipping  nearly  eart  at 

an  angle  nf  20'>.     Afl«r  leaving  thiH  ptintt  tlie  rockit,  again  nearly  hurixon- 

iai,  liaip  for  tlio  moot  part  a  prevailing  reddiNb  Unge,  wit^  altemationa  of 

rntdiab  imlumii-'d  eUya.  uml  gray  and  reddtHh  sandatonoH.    The  border 

*  flmu  quite  HliTiipt  lilollis  IM)  lo  2U0  feet  hitcU  all  along  the  atrcaois 

r  nJbtf*.    Ill  a  tunnel  at  the  boitd  of  Echo  caBun.  where  the  hedii  have 

nouavaled  by  the  Uuioii  Patific  Raili'oad  Compajiy.  llio  base  is  a  red 

I  cltty,  sllghUy  nronaceouii,  with  bands  nf  hanl  sandxtonc  of  a 

[v ;   above  thu,  a  red  grit,   much  indurated,  but  becoming 

B  appmach  the  simimit.     At  Echo  Station  there  ore  high 

^ibe  red  grils,  witli  gray  Buudstoues ;  but  the  previiiling  color  of 

I  tbm  rocks  in  Kvlm  catoa  from  source  to  mouth  is  reddish  or  dork 

etcavalions  for  the  grading  of  the  railroad  are  entennve  in 

d  give  A  i^lciir  idea  of  the  succension  of  the  licds :  but  there 

Lb  a  p*"*  nnlfomiity  in   the  coinpoHition  of  the  rocks.     Tlie  sandElones 

■  gny  or  yellow,  aiul  idways  yielding  readily  to  tlie  weather,  wearing 

O  «U  aorta  of  ikntiistlc  shapes,  full  of  boles  nn(f  eavos,  projecting  points 

The  hills  are  covered  with  a  oousiderable  amount  of  loone 

,   worn  rocks,  &c.     The  valleys  are  also  covered  with  a  heavy 

rAciaJ  deposit, 

n>nn  Bear  civck  to  Kcho  Kanyon  t^tation,  20  miles,  mn^t  of  the  way* 
r  tile  red  grit  beiln.  The  railniud  runs  directly  down  the  Echo 
f.<rallay  from  It4  source  to  its  Juiii^on  with  tlie  Weber  valley.  Its  Kencry 
l-1»' wonderAil  from  ttji  general  n^'gedneiie;  the  waUir  is  exeollent;  the 
i  and  all  the  valleyv  ore  (luitceptibte  of  cultivation.  Timber, 
ea  everywhere,  in  luore  abundant  tlian  In  localities  fiirthor  tu 

nwB  Echo  Ranyoii  fix>m  Hanging  Itovk  Station  to  the  mouth 
pndkiy,  hluRs  of  nuuuiic  Mindstone  iiM,<  upon  tlie  right  t»  a  height 
1  to  1000  feel,  colorml  gmy  and  yellow,  yellowish   puqile  nnd 
k  Ppd,  lUid  itontainlng  Mtmc  conglomerate. 
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A  mile  below  Hanging  Rock  a  diift  into  the  bank  20  feet  beneath  a  bed 
of  conglomerate,  discovered  six  inches  of  carbonaceous  clay  between  two 
beds  of  ash  colored,  somewhat  sandy,  indurated  clay,  each  about  6  feet 
thick.  Below  the  coaly  liyer  there  are  2  inches  of  a  material,  which  an 
analysis  shows  to  be  composed  of  Water  2.62,  Volatile  Matter  73.92,  Ses- 
quioxide  1.41,  Lime  0.87,  Magnesia  trace,  Sulphuric  acid  0.37,  Phospho- 
ric acid  a  trace,  Silica  59.14 — 99.80. 

Fn>m  the  mouth  of  Echo  up  the  valley  the  rocks  seem  to  form  a  sort  of 
gentle  anticlinal  for  about  10  miles  and  then  the  inclination  is  reversed. 
The  general  dip  however  is  5°  to  15°,  nearly  north-west ;  but  for  6  miles 
below  and  3  miles  above  Hanging  rock  it  is  increased  to  25°  and  even  to  35®. 

This  formation,  which  diifers  somewhat  Uthologically  from  any  with 
which  I  am  acquainted,  must  have  an  aggregate  thickness  of  at  least  3000 
feet.  The  conglomerate  portion  must  be  at  least  1500  feet  in  thickness. 
It  includes  beds  of  coal,  and  shows  a  few  fossils,  which  are  all  either  im- 
pressions of  deciduous  trees  or  marine  shells. 

Xear  Coalville,  a  little  town  in  the  valley  of  Weber  river,  5  miles  above 
the  mouth  of  Echo  creek,  coal  outcrops  several  times.  At  Spriggs'  open- 
ing the  dip  is  20"^  or  30°  east ;  and  the  coal  bed  about  15  feet  thick ;  capped 
with  gray  sandstone,  much  of  it  charged  with  pebbl«s.  I  was  informed 
that  in  other  places  this  pebbly  sandstone  rests  directly  on  the  coal  bed. 
A  few  hundred  feet  from  Spriggs'  opening,  a  shaft  to  strike  the  same  bed 
has  been  sunk  79  feet  deep,  through  12  feet  of  gravel  and  sand,  into  black 
clay  growing  liarder  downward,  and  holding  numerous  specimens  of  a 
si)eoies  of  Iiwcera mm,  Ostrea,  and  Ammonites,  showing  that  the  black  clays 
are  certainly  of  cretaceous  age.  If  these  beds  do  actually  lie  above  the 
coal  as  the  dip  would  indicate,  then  this  formation  of  doubtful  age,  ex- 
tending from  Quaking  Asp  Summit  to  Salt  lake,  must  be  cretaceous,  and 
some  of  the  finest  coal  beds  in  the  West  are  in  rocks  of  that  age.* 

The  Weber  river  flows  directly  west  and  tlie  rocks  incline  in  a  sort  of 
half  circle  betiveen  north  and  south.  Several  l)eds  of  massive  sandstone 
cap  the  high  hills,  and  between  them  are  layers  of  clay  with  a  reddish 
tinge.  I  was  informed  fliat  there  were  in  this  section  6  or  7  beds  of  coal 
var>'ing  in  thickness  from  18  inches  to  15  feet. 

Passing  down  the  Weber  valley  the  dip  would  carry  down  the  Coalville 
coal  Im?(1s.  in  a  distance  of  5  miles,  that  is,  at  Echo  City,  to  a  depth  of  from 
1200  t(^  1500  feet  beneath  the  surface.  So  that  the  coal  area  that  can  ever 
be  made  available  for  economical  purposes  in  this  region  must  be  very 
limited. 

An  interesting  feature  along  the  Weber  river  is  its  terraces.  Near 
Echo  City  there  is  a  ratlier  narrow  Imttom  near  the  river ;  then  an  abrupt 
ascent  of  30  feet ;  then  a  level  plain  or  bottom  of  200  to  400  yards ;  then 
a  gentle  ascent  to  the  rock  bluffs.  The  summit  of  the  first  bluff  at  Echo 
is  500  feet  high ;  it  then  sloi)es  back  to  the  plains  beyond. 

Passing  down  the  Weber  valley,  about  a  mile  below  Echo  Station,  the 
beds  begin  to  dip  25''  N.  E.     The  whole  valley  is  filled  witli  rounded 

[•  Confirming  the  published  opiulonBof  Dr.  Le  Contc  and  Dr.  Newberry.— Editob.] 
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^B  Vmldon,  some  oT  Uiem  3  to  4  feet  in  diameter.  Tlie  Weber  river  throiigh- 
^^B-mt  tliB  grcnt«r  jKirt  of  itfl  course  soems  Ui  plough  tlirougti  a  mcinoclinal 
^H  nlk^;  but  jusl  twrun!  rt<iwiliiiifr  tli«  entrance  of  I^ost  creek  it  seems  to 
^^M  fatu  along  a  loiuvl  Kynrtinnl  TRllnf.  A  long  ridge  of  mnglomerntn  extends 
^^B  down  (Vom  the  direction  of  Itio  W»Htttcli  mountains  nearly  norlb-eiut  and 
^H  cpntii-wcEt,  iiurlining  nearly  noith-eaxt  R"  to  10'.  At  this  point,  the 
^H  Tcber,  Itintenil  of  contiiiiiuij^  in  tlie  synelinal  vallc;,  cnta  through  tho 
^H  ridc«,  isolating  %  portion  about  half  a  mile  in  length  and  foi-ming  a  huge 
^H  ehsBin.  or  gorije.  whitli  is  called  lu-re  the  Devil's  Gate.  After  pnsilng 
^H  through  this  ridge,  the  Wel>cr  recDives  Lost  creek,  and  makes  an  ubrupt 
^H  bntd  to  the  southward ;  and  here  are  exposed  an  immense  thioknees  of 
^H  Ibe  older  rocks  in  a  nearly  vertical  {tositluu.  Tlicso  rocks  extend  down 
^^m  ibe  W«ber  river  Tour  miles  or  more,  when  tlie  bods  abruptly  i^hange  from 
^^1  Ihv  npiU'ly  vertical  position  to  a  nearly  horiiontal  one. 
^^P  Conunetictng  near  the  "  N^urows,"  or  the  mouth  of  Loxt  creek,  wo 
^^■'kave  ft  considernblo  thicknosH  of  the  Jurassic  limestones  and  maris,  dip- 
^^K-pln(  TO'  or  W  north-east,  of  a  bluish  ush  color,  very  hard  and  brittle, 
^^1  dnving  into  thin  layeni,  and  fracturing  in  every  dinction,  so  ttiat  the 
^H  sMm  of  the  hills  are  covered  toa  great  dejith  with  lis  deliris.  Tlien  cornea 
^^L  K  aeries  of  tnud  shnlct,  with  ripple  nmrkx,  Rome  Inycrs  of  very  white  aand- 
^^■MoBe,  Mirl  a  tliirk  bed  of  hard  red  sandalone,  destined  to  take  the  highest 
^^Hnuik  Mmong  tliu  building  xtoiic  of  Utnh.  It  can  be  easily  wrought  into 
^^Hlm  fonuB  (or  culverts,  frouU  for  buildings,  iiapii  ami  sills,  £c.  Then 
^^Hpanvs  A  vaHl  tliiokness  of  gray,  and  dark  gray,  more  or  loss  chcrty, 
^^HllawMtOiiM,  wliirli  are  probably  enrboniforous ;  and  below  these  again  a 
^^Bi«i7  hard  silicious  rook,  uftentimos  niaasive,  nhicli  I  referred  to  the 
^^^mitadjun  period,  portions  of  which  nrc  filled  with  holes  nt  right  angles  to 
^^K 4ba  layers,  very  similar  to  much  of  the  Potsdam  on>>t  of  tlic  Mississippi 
^^B  flmvetl  by  Sfolit/iui  linearit.  In  this  quartxwe  group  there  is  a  bed  of 
^^V  Aaly  Ilmostone,  Q  to  10  feet  thick.  A  few  indistinct  molluscs,  were  ab- 
^^VwttmI  in  the  limestones  and  the  mud  shiiles. 

^^M  Thn  distnnco  fiom  the  mouth  of  Lost  creek  to  the  end  of  the  nearly 
^H  Vvrtioal  ■enus  of  rocks  is  nltont  three  miles.  So  that  we  have  here  a 
^^^'IhiclnuHai  of  RtrntA  not  mui^b  tons  tlinin  two  miles  from  the  top  of  tlie 
^^^Juraaslcdovu  wards  so  m  proliithly  to  include  the  SiluriaJi. 
^^B  Al  tbe.  mnulh  of  l^iat  croek,  there  is  a  remarkable  example  of  non-con- 
^^Hfcnolty  In  htilsof  iliSerent  age*.  The  reddish  conglomerate  rests  directly 
^^Hta|«mtlie  upturned  edges  of  tho  vertical  beds  dcscriltodalHivn,  and  it  isiui 
^^Vhnportant  qitentlon  what  has  Income  of  all  the  Sutennmllate  Wds,  contun- 
^^V  bn  tha  ooal,  which  are  so  conni>icuoui>  almut  A  miles  above  Echo  city. 
^H  DexKititiug  thir  Weber  from  the  '■  Narrows"  we  find  some  of  the  mort 
^H  IMtwrkililo  luggvd  suenery  in  the  west.  The  walls  are  very  noticeable, 
'  aiul  wcfnrmnl  of  two  bclH  of  limestone,  projecting  from  the  sides  of  the 

valky,  01  right  angles,  from  between  which  10  or  13  feet  of  loose  material 
I  liaa  been  washed  out.     Nejir  the  tunnels  the  rocks  on  the  left  aide  of  the 

^m  Vftbar  dip  about  10%  nearly  north,  while  on  the  other  side  the  strata 
^H  todine  in  tliu  oppoiite  direction  3'  to  S°,  as  if  the  voUey  was  anticlinal. 
^H  A.  r.  8.— VOL.  XI— Q 
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Then  again  the  valley  would  appear  to  be  monoclinal,  the  strata  on  the 
right  side  of  the  river  inclining  20°  south,  and  on  the  opposite  side,  though 
presenting  a  nearly  vertical  front,  inclining  south  also.  A  little  farther 
on  down  the  valley,  and  on  the  right  side  of  the  river,  come  beds  of  red 
sandstone  ;  below  these  again  gray  sandstone,  with  a  reddish  tinge,  the 
red  sandstone  dipping  east  12°  ;  while  on  the  opposite  side  of  the  river, 
the  hills  arc  open,  rounded  and  grass  covered. 

The  cherty  crinoidal  limestone  extends  to  Morgan  city  and  generally 
disappears.     The  red  sandstones  are  seen  among  the  foot  hills. 

At  Morgan  city,  we  come  out  of  the  principal  caiion  of  the  "Weber,  into 
a  broad  open  bottom,  filled  with  little  villages  and  farm  houses.  The 
soil  is  of  great  fertility.  The  hills  on  either  side  are  smoothed  off  and 
covered  thickly  with  loose  material  and  vegetation.  The  high  vertical 
exposures  all  disappear.  Tlie  Wasatch  range  seems  to  trend  nearly  north 
and  south  ;  even  the  foot  hills  of  this  range  are  so  smoothed  off  and 
covered  with  drift  and  then  with  grass,  that  the  underlying  rocks  are  not 
to  be  seen.  The  industry  shown  by  the  Mormons  in  this  valley  is  worthy 
of  all  praise.  The  little  streams  are  made  use  of  to  irrigate  the  rich  bot- 
tom lands,  which  produce  abundantly,  and  the  houses  look  neat  and  com- 
fortable. Fruit  cannot  be  raised  to  any  extent  in  the  Weber  valley.  The 
varieties  of  trees  are  confined  mostly  to  the  bitter-cotton-wood,  although 
from  Echo  city  down,  we  meet  with  a  small  dwarf,  oak-box,  elder,  striped 
maple,  and  choke- cherry. 

Just  below  the  little  village  of  Enterprise,  I  saw  in  the  hills  rocks 
composed  of  an  aggregate  of  quartz  pebbles,  the  whole  mass  looking  like 
the  Potsdam.  Still  farther  down,  we  come  to  feldspathic  rocks,  indicating 
that  tlie  dip  of  the  gneissic  beds  of  tlie  Wasatch  range  is  westward.  The 
Wasatch  range  is  composed  of  gneiss  so  far  as  the  rocks  can  be  seen 
along  the  Weber.  The  rocks  are  beautifully  banded  everywhere.  There 
arc  also  coarse  .aggregations  of  quartz  and  feldspar  with  large  masses  of 
tourmaline  ;  and  all  through  the  gneiss  arc  seams  of  feldspar  and  quartz 
of  various  thicknesses. 

The  evidence  is  quite  clear  that  from  Morgan  city  to  the  entrance  of 
the  Wasatch  Kanyon  stretched  a  lake,  the  waters  of  which  must  have  filled 
up  the  valley,  rounded  ofi^  the  hills  and  covered  the  sides  of  the  mountains 
with  loose  debris.  Along  the  sides  of  the  Kanyon  of  the  Wasatch,  4J  miles 
long,  are  thick  deposits  of  loose  sand  interspersed  with  water  worn  boul- 
ders in  many  places.  These  deposits  have  been  cut  through  in  making 
excavations  by  the  railroad,  and  the  lines  of  current  deposition  are 
curiously  well  marked.  About  half  way  through  the  kanyon,  there  is  a 
sudden  bend  in  the  Weber  river,  by  which  a  small  portion  of  one  of  gneis- 
sic ridges  is  cut  off.  Opposite  this  ox-bow,  a  kanyon  descends  the  moun- 
tain side,  down  which  a  vast  (luantity  of  loose  material  has  been  swept, 
filling  the  chiinncl  of  the  rivor  with  local  drift,  and  probably  driving  the 
current  through  the  gneissic  ridges.  Tlic  Wc])er  river,  if  its  channel  weix) 
straightened,  would  run  through  this  deposit  of  drift,  which  is  about  30 


s  way  throiit'li  n, 


1 
;  iostoAiI  (if  which,  it  ni;ilfcs  a  boin!  aiul  ci 
c  l^neiiwic;  rid^. 

Kxtuutve  daposita  of  whitish,  line  bhio  and  rusty  yellow  suaulxtones, 
hanl  vngu^h  for  buililinc  purposes,  n-jlli  llcu<li  colored  inai'la,  probably  of 
liQooviu;  ai;r,  anil  I'DsumUHng  very  olosuly  in  iniuiy  rGRp<tc:ts  tlio  more 
recent  tertinry  bo(t>  ali>Dg  tho  Platlo,  occur  in  this  valley.  These  racetit 
beda  dip  eait  or  noiith-niLst.  Wc  thus  loam  thnt  Runie  of  thn  later  move- 
in«-uu  In  tliu  eluvntiuu  uf  Uiusu  mouubiiu  ru)ii:es  Lfivo  bueii  of  compare 
tiTvlj'  moijcri)  ilate.  TerracoH  continue  ta  bIkiw  thcniNclveg  the  cntim 
feogtli  of  the  Weber  river,  iiad  tliey  are  prolwbly  BjiiuUromms  with  those 
wLJcb  Kurround  tlie  ba«iu  of  Salt  Lake  valkiy." 

Fig.  S. 
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AfUr  eiiierging  from  tin'  Wasiilih  Kanynn  of  the  WeUr  valley,  wc  piir- 
•■ml  B  iH>iillu>rly  iKMime  nloni;  the  l>nso  of  the  WasMcb  range  to  Salt  Lake 
cjty.  >'i>r  'iO  itiilea  ur  inuri'.  Hit  the  unchanged  rockn  have  been  worn 
away  tram  tlic  Ilanks  of  tlie  mouutoina  or  comi>let«ly  concealed  by  debria. 
All  uTVT  tlia  gentle  alopea  at  the  foot  of  the  mouDtainH  are  stniwii  mosica 
tif  n>cli«  ;  nil  gnoiaaie  and  evidently  from  the  centml  pai-ts  of  the  moun- 
taiiH.  TemirtMi  dialinuUy  auTrouiKl  tliiH  baiiin  evorywheiv.  There  is  uiie 
lorgr  oDp.  with  two  or  tlimo  nmnller  aiiee,  on  the  ddes  of  tho  mountains,  - 
UmI  fnmi  tlu>  liinettoiio  downwards,  the  mirfuceslopec  gently  to  the  lake. 
i  van  iiifoniml  tliat  ttie  Inko  hod  riacn  Q  feet  rertii^ally  since  ISRiS  and  of 
munr  the  water  liaa  aggr«Med  upon  the  laud  to  a  groat  distance.  I  have 
bftafd  an  explanation  of  tlils  phenomenon.  All  the  lakes  in  the  west  are 
•kU  ut  ba  rising  moro  or  le«is. 


<li  t>r  Ki.  r.  n.  Unk  at  tlir  (otmci 
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The  carboniferous  limestones  begin  to  make  their  appearance  along  the 
Hanks  of  the  mountains  about  10  miles  north  of  Salt  Lake  city,  and  con- 
tinue to  a  great  or  less  extent  all  around  the  rim  of  the  basin. 

On  the  flanks  of  the  mountains,  cast  of  the  city,  are  the  red  beds  (Juras- 
sic?); probably  a  careful  study  would  reveal  Jurassic,  cretaceous,  and  possi- 
bly even  tertiary  beds.  Pi-osident  Young  has  long  since  offered  a  large 
reward  to  any  one  who  would  discover  workable  beds  of  coal  within  a 
reasonable  distance  of  the  city,  and  a  thorough  search  has  been  made  for 
them,  but  thus  far  without  success.  A  bed  of  coaly  clay  only  has  been 
found  near  the  city  in  the  mountains.  All  the  coal  used  in  the  valley  is 
transported  in  wagons  from  Coalville,  on  the  Weber.  The  best  of  red 
sandstone  for  building  purposes  is  brought  from  red  sandstone  canon, 
just  east  of  the  town.  I  am  inclined  to  believe  that  it  is  carboniferous. 
The  beautiful  gray  granite  which  is  used  in  the  consti*uction  of  the  Mor- 
mon temple  is  brought  from  Cottonwood  valley  in  the  Wasatch  moimtains. 
It  is  composed  of  white  feldspar,  quartz  and  black  mica. 

The  surface  of  Salt  Lake  valley  has  been  rendered  fruitful  by  the 
industry  of  the  Mormons.  Like  the  greater  portion  of  the  west,  it  was 
originally  a  vast  sage  plain.  Now  by  irrigation  all  kinds  of  cereals  and 
roots  grow  luxuriantly,  and  there  are  no  better  apples,  peaches,  plums, 
grapes,  &c.,  raised  in  America.  It  may  eventually  become  a  vine  growing 
region. 

Following  the  stage  road  eastward,  16  miles  from  Salt  Lake  city  to  the 
Brewery  at  the  mouth  of  Parley's  Kanyon,  we  reach  the  foot  of  tlie  moun- 
tain, over  sand  beds  whicll  are  probably  of  post-pliocene  age.  Here  a 
little  stream  cuts  through  the  sand  beds,  exposing  a  vertical  bluff  200 
feet  high,  composed  of  some  fine  sand,  horizontally  stratified  and  overlaid 
with  a  great  thickness  of  water  worn  pebble  conglomerate.  There  are 
indications  all  along  the  flanks  of  the  mountains,  that  nearly  or  quite  all 
the  formations  already  recognised  as  far  west  as  this  point  are  here  rep- 
resented. At  the  entrance  of  the  kanyon,  the  carboniferous  limestones 
dip  north-east  70^  to  80° ;  over  them  lie  the  purple  and  red  sandstones 
and  rusty  yellow  layers ;  and  under  them  reddish  shales.  Beneath  these 
shales  an  immense  tliickness  of  dark  gray  silicious  rock  stands  nearly 
vertical.  All  this  vast  thickness  of  older  rocks,  in  apx)earanc«  semi-meta- 
morphosed, are  undoubtedly  the  counterparts  of  the  series  described  in 
the  Weber  valley  just  below  the  entrance  of  Lost  creek. 

The  road  passes  up  a  monoclinal  valley  between  the  ridges  of  Silurian  (?) 
rock,  having  a  brittle  fracture,  and  the  monoclinal  slopes  are  covered  with 
debris.     No  gneissic  rocks  are  noticeable  along  tliis  road. 

Before  reaching  the  summits,  in  fact  soon  after  we  begin  the  ascent^  we 
come  to  the  conglomerates  and  sandstones  which  accompanied  us  down 
the  Echo  and  Weber  valleys.  Near  the  summit  all  the  hills  are  rounded 
by  erosion  and  grassed  over,  and  water- worn  boulders  are  scattered  about 
here  and  there,  so  that  the  underlying  rocks  are  partially  concealed.  Just 
beyond  the  summit  we  arrive  at  a  broad  open  exposure  in  the  valley  of 
the  stream  called  Parley's  Point,  half  a  mile  wide,  and  about  7000  feet 
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above  Mta  level.  Setllemetito  are  numerous  all  along  tlit'  roitd  ;  but  whilu 
ibcn  U  very  j^ood  gruzitig,  fi>w  ul'  tlio  eereaU  will  grow. 

All  I)ii>  rockx  i>n  itic  eiistem  slope  Inrliiie  at  a  greater  or  less  angU  ap- 
parptitl]'  lownnis  ttiu  emtt  JuBt  as  we  enter  Silver  Crock  valley,  wo  come 
to  uuuierou8ui>tliru«tit  of  partially  rhangedsiuiilatonexandcDDglomerates, 
Utc  tlrst  biilicatioitf  tliat  vre  get  along  our  routu  of  tlie  ni'ijtlitorliood  of 
tglMMMU  rurks.  tk>ino  of  the  masses  of  iiick  whipli  go  to  make  up  ttie 
MniglnnKinite  am  of  gri'al  Bke,  very  einnpuct  and  of  a  steel  gray  color, 
and  are  eiioIufwO  in  a  ^ray  ailioeous  ^laate  :  liut  wlietlicr  large  or  small,  all 
are  angntnr.  The  formation  looks  much  like  that  near  South  Boulder 
enck,  iw>ar  Denver. 

Paning  duwn  the  valley  of  Silver  creek,  we  soon  emerge  into  the  valley 
of  the  Weber.  We  oome  to  the  liills  enclosing  tlio  eoul  vrhich  dip  down 
Iho  valley  at  angle*  of  finm  SO'  to  Hff,  and  of  coui-so  the  belt  along  which 
tlto  enal  licds  arc  expon>d  is  very  narrow.  Five  or  six  beds  as  I  have  bo- 
faro  nid,  *arjiiiK  in  thickness  frnni  a  few  to  IS  feet,  am  reporti.'d.  1  beard 
abm  Uiat  about  4  niilea  from  Mr.  Spriug's  oi>eitLng,  a  bed  of  foaati  oyatora 
bad  boon  seen  above  the  coal.  That  tliose  eoal  strata  are  of  marine  or 
rntnaty  character  1  have  no  doubt ;  but  th«  llniited  time  givdn  ate  for 
Ibcir  *t»dy  prevented  me  from  securing  such  poBJUve  evidence  db  is 
d(«ira1iUi:and  aa  this  formation  nocitpics  a  vast  area  west  of  Port  Bridgor, 
U  Nporni  all  the  more  imixtrtaut  to  lit  ila  geological  petition.  That  it  U 
wit  older  thaw  the  ereteceons  wo  know  by  the  oecaiTcni-o  of  leaven  of 
dneidnoua  ti'ees,  and  the  lilaek  pliutic  elsya  of  Ko,  S,  holding  quaiitltie* 
of  fbigincntH  of  flth-remninii. 

I  wPl  now  r»eapitnlate  briefly  the  principal  geological  formations  along 
thu  lino  of  the  Union  IScillc  Raitniud  from  Oin alia  to  Bait  I^kecily. 

Thf  Ujipvr  Coal  Measure  Limestones  are  seen  at  Umahu.  near  the 
water'*  edge,  ami  quarried  all  along  the  Platte  nearly  to  the  Elk  Horn 

Tlie  Lower  rretacvoua  msty  snndiitoncs  of  No.  I,  overlap  the  Upper 
Ctelianiferon!!  limcstitnes  about  four  miles  above  tlio  mouth  of  the  Platte, 
MImI  eit»iHl  to  the  mouth  of  the  Loup  Fork  ;  but  the  yellow  marl  deposit 
ue  how,  cnnee-ala  for  the  most  part  the  underlying  rocks.  A  Rne  yellowiah 
■ktul,  of  thi!  ume  age.  uc  a  little  less  reoeut,  overlaps  the  eretaccoujt  near 
Cnliunbtta. 

The  chalky  limv«tnnes  of  No.  3,  with  the  characteristic  Tntiferamut 
pmUrttuiiifA,  here  and  tliere  crop  ont,  and  some  obaeure  expomix'H  have 
bern  dotrrtiil  in  the  Pawnee  Heaervalion.  IGor  SOmilcsup  Ihel^mpKork. 

TliU  IIti^  .villowifth  land  soon  gives  place  to  the  Pliocene  licds  of  the 
Flaltb  Loup  Fork  and  Niobrara  rirarK.  Indurated  marls,  sands,  or  sand- 
mtoacK  which  nontlune  on  ns  Air  as  tlie  margin  of  the  tiaramic  nuigre  of 
iDiiaiilalnft.  480  miles  west  of  Oiuaha,  tliat  in,  for  nearly  430  miles  along 
the  line  of  the  railroad.  In  the  grand  anticlinal  of  the  Laramie  range, 
wbkh  I  have  already  de<icril<ed,  they  aomcttmcs  repose  with  a  t,llgbt  di*- 
n  the  older  mcka  ;  sometimek,  us  near  the  Laramiu  peak,  tliey 

it  dltveily  ou  llio  ayenltvs,  and  eutlrely  conooal,  for  a  distance  of  40  or 
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BO  miles,  all  the  unchanged  ro 
eastern  ttank,  from  Red  Bute: 
tions  that  are  known  to  exist 
sides  of  the  granitic  nucleus 


i  of  older  date  ;  but  a  careful  study  of  the 
>  Long's  Peak,  will  reveal  all  the  forma- 
this  part  of  the  west,  inclining  from  the 

The  railroad  then  for  40  miles  passes  over  and  cuta  through  a  great 
variety  of  Syenites  ;  some  compact,  beautiful  building  stones,  almost 
equal  to  the  Scotch  lyenites,  but  the  greater  part  ferruginous  and  easily 
disintegrating  on  exposure.* 

FigO. 


On  the  west  side  of  the  Laramie  range,  we  pass  across  the  upturned 
etlges  of  the  counterparts  of  the  various  formations  seen  on  the  eastern 
slope.  From  Laramie  city  to  Salt  Lalte.  formations  of  dilTerent  ages  con- 
tinually api>ear  and  disappear.  The  Cretaceous  foi'mations  occupy  the 
country  for  60  miles  from  Laramie  city  nearly  to  lake  Como. 

Genuine  JurasKic  beds,  with  characteristic  fossil^  are  here  exposed  for 
a  short  distance,  in  an  nnticlinnl  valley,  along  which  the  railroad  passes. 
Belemnilei  denial  are  in  (Treat  numbers. 

Cretaceous  beds  mostly  No.  3,  appear  again  west  of  Como. 

Miocene  coal  beds  overlay  the  cretaceous,  just  before  reaching  Oarbon 
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SUUon,  80  miles  nest  of  LftrMnic.  At  Carbon  nliore  thpy  are  exposed  to 
vi«w,  hnpretsiona  of  fossil  loavci  occur  in  the  greatest  abunilaiice.  The 
■poctft*  Are  few  and  noBrly  all  of  tliem  iilvntif-al  wiiJi  tliose  tlesi^rilied  lijt 
l>r.  Scwliiiry,  from  tiio  miocenc  tDrtiarf  I»d8  of  tlie  Ujipur  MiHsouri. 
Some  strain  cjinnist  almost  eittiri<ly  of  learus,  in  »  fbir  state  of  preserva- 
tion, w  if  thsy  had  not  tMwn  sutyocted  to  a  great  deal  of  tlriftini^  prior  to 
dBpodttnti.  Indeed,  tlie  troes  lliemsolvos  roust  have  grown  noar  the  spot, 
lo  slw^l  tliidr  leaves  in  such  great  abundaace.  just  as  wn  find  leaves 
»n«Binulat«d  now  in  muddy  bottoms.  I>r,  Newl)ury  has  identified  from 
tliU  loeality.  I'optilaiCuneala,  Popul-atNebrate^iuii;  I'latanui  HagdvaisaA 
an  undesuTibed  species  nf  Comui.  The  Wyomiug  Coal  Company's  shaft 
oMilt  at  thiH  Btutiun  to  ri'aoli  tlie  coal,  has  i1esc«nded  nearly  00  Tout  llirough 
a  ccm^dcntblo  tliiclcncsH  of  bluish-black  atenaceona  Dlay,  in  rnthvr  thick 
tayvn,  upon  tlie  HUrfiice  of  which  are  great  tguantities  of  Popnl^n  and 
naUiitui.  Very  nearly  the  same  species  are  described  throughout  a  great 
tlilckne»*  of  tlieso  t«rtiary  beds,  and  tliti  evldonce  sccroa  to  l>o  pretty  clear 
the  vegetation  was  nearly  uniform  througitout  the  period  of  the 
of  the  uoal  strata. 
The  CrotBvuons  b<^d«  are  again  cxpoted  in  a  sort  of  anticlinal  valley, 
10  miles  east  of  tlio  ?{.  I'Intto  crcisHijig.  But  a  few  miles  on  either 
railroad  tertLiry  beds  are  seen. 
nrtlng'H  Springs,  all  the  fonnatinns  fr<im  tiio  syenites  to  the  ere- 
•re  Ihwwn  up  over  a  re^tripted  orfln  ;  2  miles  farther  west,  tho 
licda  again  overlay.  At  Hojiai^tion,  2(t  miles  west  of  Benton  Bta- 
a  bed  of  excellent  eoal  has  ticen  oponedby  IhoraUroad  company,  in 
the  roclu  over  which  I'tatanu*  }Iaj/dtni  lai^  Cvrniu  luuminatu,  iN,  1  willi 
otbor  ondelennined  speeies  of  plants  occur.  This  forms  the  uaatera  rim 
of  a  bguin  vcliich  extends  about  1 10  milps  to  tho  westward. 

Snoi)  aflor  leaving  Separation,  the  strata  becomcK  nearly  boriiontal,  and 
are  of  IVrsh  watsr  lastmd  of  estuary  origin.  Beyond  Bitter  (!r«ck  Station, 
eainai;  beds  reappear  dipping  cost.  At  Washakie.  Ued  Desert  and  TaUe 
RoHt  ooeur  thiuk  lieds  made  up  of  an  aggregate  of  flreHh  water  shells,  of 
tbo  genera  f'nin,  Paludina,  /.I'ntnra,  Melat.io,  &c.i  At  Black  Butes  and 
raint  of  Itneba,  a  great  atiuiulaiii^  of  iniprosiiions  of  deciduous  leaves  are 
fiymuL  At  Bluck  Bute  Station,  about  B50  miles  west  of  Umaha,  I  found 
tn  tli>4XMl«tr-riLi  .SiiAiil  rA>nfih«Hh  a,  ]i\amnut«lega7tt,  Comiu  acuminata, 
(hMrru*  aftr.,nlt»,  Tilkt  antiquum  with  some  undesoritwd  species. 

At  I^l[nt  of  Itoeks,  an  important  coal  station,  about  14  miles  farther 
Weal.  I  found  Ftatantit  nagdeni,  P.  A'eltrateentit,  Cornui  aeunilnafa,  and 
MtgnaUit  Unrrtifotiii.  In  the  rioinity  of  Elk  mountain,  along  tlie  overland 
■tOffe  rood,  in  licds  which  I  regnnlcil  as  belonging  to  the  older  tertiary, 
and  boldiiig  a  pmition  near  U>e  juuction  of  the  tertiary  and  cretaceous, 
ami  ilearly  or  unite  on  a  parallel  with  the  lower  tertiary  beds  near  Dcii. 
T«r,  rotprailo,  1  ronuil  Ptatlaut  llaniltni,  Qurrfnt  affroiilf,  MaynoUa 
l»trttf/oliit,  with  fragments  of  Csrntii  and  tlhitmnu: 

Stau-  (Jn-™  River  tlie  <>vitorn  rliu  of  what  nptH^arelo  I*  nimtlicr  t^rthiry 
tawln  commences,  llit>  l>eds  having  a  gentle  dip  to  tho  westwanl.  Between 
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Green  River  crossing  and  Bryan  Station,  fine  specimens  of  fossil  fishes 
occur  in  rocks  which  i*esemble  the  Solenhofen  slates.  West  of  Bryan, 
fresh  water  shells  of  the  genera  Corbieula,  Limnea,  Physa,  PaludincL,  Melor- 
nia,  and  Unio  occur  in  the  greatest  quantities.  This  basin  extends  to 
Quaking  Asp  ridge,  22  miles  west  of  Fort  Bridger. 

We  then  come  to  a  series  of  variegated  beds,  whose  dominant  color  is 
red  or  reddish,  of  estuary  or  marine  origin,  with  coal  beds  from  6  to  15 
feet  thick.  These  extend  far  westward  to  the  Wasatch  mountains,  pos- 
sibly farther.  The  evidence  inclines  one  to  regard  them  of  cretaceous 
age,  but  they  may  be  older  tertiary. 

In  Weber  valley  there  is  an  immense  thickness  of  the  older  sedimentary 
rocks  from  the  Jurassic  inclusive  to  the  silurian  inclusive,  the  thickness 
of  which  I  estimated  at  from  5,000  to  10,000  feet. 

The  Wasatch  range  is  composed  of  mctamorphic  rocks,  mostly  gneisic, 
which  are  well  shown  in  the  valley  of  Weber  river  for  tlie  distance  j»f  4 
miles. 

The  Union  Pacific  Railroad  from  Omaha  to  Salt  Lake  valley,  a  distance 
of  nearly  1200  miles,  really  pass  through  metamorphic  rocks  but  twice; 
first  in  crossing  the  Laramie  range,  a  distance  of  20  or  30  miles,  and  in 
the  Weber  valley  through  the  Wasatch  range,  4  miles.  At  Rawling's 
Springs,  the  syenites  are  seen  on  the  noith  side  of  the  road  for  a  little 
distance,  but  not  immediately  along  it. 

It  will  thus  be  seen  that  over  the  vast  region  known  as  the  Rocky 
Mountain  district  proper,  the  area  that  can  be  colored  on  a  geological 
map  as  occupied  by  igneous  or  mctamorphic  rocks  is  comparatively  small, 
while  the  more  modem  formations  a»  tertiary  and  cretaceous,  are  met 
with  everywhere  even  up  to  the  summits  of  the  loftiest  ranges  and  some- 
times covering  them. 

Note.  The  illustration,  Plate  1 ,  Fig.  2,  Pulpit  Rock,  shows  the  high 
nearly  vertical  bluffs  of  conglomerate,  at  the  entrance  of  Echo  creek  into 
the  WelKjr  river,  UtAh  Territory.  I  am  inclined  to  reganl  tliese  rocks 
as  older  tertiary,  from  the  fact  that  they  lie  along  the  coal  beds  of  this 
region,  but  they  may  be  cretaceous. 

Twin  Peaks,  No.  1,  Plat«  1,  form  a  part  of  a  mountain  range,  enclosing 
Salt  Lake  valley.  The  terrace  system  is  well  shown,  as  described  in  the 
preceding  paper. 
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I.  Existence  of  Controversy. 

Eveiy  person  conversant  with  the  history  of  American  geological  science 
i*  aware  of  the  controversy  which  has  long  existed  in  reference  to  the  age 
and  equivalents  of  the  strata  lying  between  the  Corniferous  limestones  and 
the  limestones  of  the  Lower  Carboniferous  system,  (geologists  of  the 
hilfhest  ability — both  American  and  European — have  participated  in  the 
discussions ;  and  western  geologists,  almost  without  exception,  have  been 
constrained  to  commit  themselves,  for  specific  reasons,  to  definite,  though 
often  diverse,  views  in  reference  to  the  geology  of  the  zone  in  question. 
As  additional  facts  have  been  successively  brought  to  light,  some  important 
JTogresshas  been  made  in  the  .settlement  of  controverted  points  ;  and  the 
great  body  of  western  geologists  seem  to  have  united  with  considerable 
unanimity  in  a  judgment  upon  the  main  issues.  Very  persistent  oppo- 
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Rition  is  manifested,  however,  in  certain  quarters,  to  the  verdict  which  is 
already  shadowed  forth  ;  and  there  are  probably  few  whose  convictions 
have  been  satisfactorily  and  finally  settled  by  a  comprehensive  comparison 
of  the  facts  which  have  been  collected.  I  think,  therefore,  it  may  be  use- 
ful, in  the  present  state  of  opinion,  to  bring  forward  a  review  of  the  data 
upon  which  the  controversy  has  proceeded,  and  to  furnish  the  grounds  of 
the  convictions  which  for  some  years  past  have  been  strengthening  in  my 
own  mind.  In  doing  this,  I  hope  I  shall  be  actuated  by  a  spirit  of  candor, 
and  sentiments  of  profound  respect  for  the  distinguished  names  arrayed 
against  my  position.  I  seek  only  the  truthful  determination  of  the  ques- 
tion; and  I  would  not  raise  my  voice  in  a  discussion  where  so  many  worthier 
ones  have  been  heard,  did  I  not  recall  to  mind  that  the  merest  child,  or 
the  humblest  peasant  may  stumble  upon  phenomena  which  the  philosopher 
had  long  sought  in  vain,  and  which  may  serve  as  the  solvent  of  chronic 
and  distressing  doubts. 

II.  History  of  Discovery  and  Opinion. 

So  far  as  I  have  observed,  the  first  distinct  allusion  by  any  geological 
)f^riter  to  the  zone  of  rocks  under  consideration,  is  embraced  in  an  elabor- 
ate description  of  the  topography  and  geology  of  the  *' bituminous  coal 
deposits  of  the  valley  of  the  Ohio,  and  of  the  accompanying  rock  strata" 
by  that  distinguished  pioneer  of  western  geology,  Dr.  S.  P.  Hildretli.* 

In  the  section  wliich  he  has  given  of  the  **Feniiginous  deposits,"*  it 
would  appear  that  the  lower  beds,  500  feet  in  thickness,  extend  into  the 
series  afterwards  designated  tlie  **  Waverly  series  "  by  the  Ohio  geologists. 
Dr.  Hildreth  styles  them  the  "Great  Lias  Rock,"  and  afterwards  an 
"Argillaceous  sandstone  rock,  very  fme  grained,"  &c.  Dr.  S.  G.  Morton 
appends  to  this  paper  descrii)tions  and  figures  ^mostly  too  imperfect  for 
identification)  of  several  si)ecies  of  included  fossils. 

In  1838,  Mr.  C.  Briggs,^  assistant  upon  the  geological  survey  of  Oliio, 
bestowed  the  name  "Waverly  Sandstone  Series"  upon  the  lower  portion 
of  the  succession  of  shales,  sandstones,  and  shaly  sandstones,  interposed 
between  the  so-called  Black  Slate  and  the  great  Carboniferous  Conglome- 
rate. The  series  took  its  name  from  the  village  of  Waverly  in  the  southern 
part  of  the  State  in  Pike  county,  since  some  of  the  most  beautiful  building 
stones  afforded  by  the  series  had  been  quarried  at  that  place.  The  Ohio 
geologists,  however,  in  other  and  subsequent  publications,  generally 
referred  to  this  assemblage  of  strata  under  the  designation  of  "Fine 
Grained  Sandstone  Series."^  The  lower  limits  of  the  series,  as  defined, 
were  distinctly  marked  by  the  horizon  of  the  Black  Shale  ;  but  the  upper 
limits  were  not  stated  with  precision.  It  does  not  appear  however  that 
the  series  was  originally  supposed  to  reach  upwards  to  the  Conglomerate  ;* 

>  Amcr.  Jour.  Science  ami  Arts.  vol.  y),  p.  i.  an«l  I'liiios  1  to  xxwi. 

2  lb.  p.  133;  alsi.  l.V..  .  nr.st  Aim.  }Wi>.,  t)lii<>,  \,.  79. 

*  See  for  Instance  "  Hcport  of  Special  <'oniinlttee  to  report  on  the  best  nietliorl  of  obtnlnlnp  a 
complete  Keolo;fical  Burvey,"  Klf.,  p.  ];<.  where  the  e\i)res.sii»n  M-enis  to  have  been  first  eniriloyctl; 
Whittlesey.  St'cond  Ann.  Uep.>rt.  InW,  p.  56;  J.  W.  Foster,  lb.  p.  76;  Brlggs,  lb.  pp.  122, 130. 

*  Whittlesey,  2«l  Ann.  Rep.,  p.  56. 
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though  the  Ohio  geologists  appear  eventually  to  have  given  the  term  'Tine 
Grained  Sandstone  Series**  that  extension  of  meaning ;  and  Col.  Whit- 
tlesey, Prof.  Hall,  Dr.  Newberry  and  others,  have  since  treated  the  term 
''Waverly  series'*  as  synonymous.  The  Ohio  geologists  abstained,  on 
principle,  from  expressing  any  opinion  on  the  subject  of  the  American  or 
foreign  equivalents  of  these  rocks. 

Daring  the  same  year,  Mr.  J.  W.  Foster^  made  a  report  in  which  he  de- 
scribed the  Fine  Grained  Sandstone  of  Licking  and  Franklin  counties,  as 
a  continuation  of  the  Waverly  series  of  Briggs,  and  expresses  the  opinion 
that  it  18  ''a  member  of  the  mountain  limestone  formation.*'  I  direct 
particular  attention  to  this  early  judgment.  It  must  be  noted,  however, 
that  the  older  Clifif  Limestone  was  also  at  that  time  regarded  as  belonging 
to  the  mountain  limestone  series.  Both  Foster  and  Briggs  speak  of  the 
paucity  of  organic  remains  in  the  lower  portion  of  the  series,  and  their 
abundance  in  the  upper  portion. 

The  public  geological  survey  of  Michigan  was  inaugurated  at  about  the 
tame  time  as  that  of  Ohio.  The  earliest  mention  of  sandstones  in  that 
State,  occupying  a  position  in  the  zone  under  consideration,  is  found  in 
Dr.  Hough ton*s  report  for  1838.^  Under  the  head  of  the  "Upper  Sandstone 
of  the  Peninsula,*'  he  notices  those  rocks  which  I  have  designated"  the 
"Woodville  Sandstone"  above  the  coal;  the  **Panna  Sandstone"  be- 
neath it,  and  those  portions  of  the  **3Iarshall  group"  which  outcrop  in 
the  southern  counties.  The  outcrop  of  the  last  named  sandstones  in  the 
viiMnity  of  Pt  aux  Barques,  east  of  Saginaw  bay,  is  treated  by  Dr.  Hough- 
ton in  connection  witli  the  Lak«'  Superior  Sandstone  under  the  head  of 
"I/<>wor  Sandstone  or  Graj-^ackc  «^roiip'-  (p.  9). 

In  the  report  of  the  following  year,  the  Marshall  sandstones  are  again 
stated  by  Dr.  Houghton  to  belong  to  '*the  great  carboniferous  group  of 
rocks."* 

The  first  attempt  at  a  systematic  account  of  tliese  strata  was  made  in 
1840  by  Bela  Hubbard, '°  assistant  on  the  geological  survey.    Mr.  Hubbard 
<x>rrcctly  apprehended  their  ])osition  as  beneath  the  coal  producing  strata, 
and  alluded  to  the  richness  of  the  lower  l>eds  in  ni*ganic  remains.     Thf 
d^*pfr  and  more  argiUareou^  itrata  ir.e.rc  nerer,  in  soutJiern  Michigan,  asso- 
eiatfd  as  in   Ohio,  icith  the  neicer  and  more  arenaceous  hedi*.     The  entire 
series  of  argillaceous  strata,  including  the  l)lack  shale  of  the  state,  which 
is  very  inconspicuous  in  the  .southern  counties,  were  described  by  Hubbard 
as  the  "Kidney  Iron  Formation."     This  was  regarded  as  the  bottom  of 
the  Carboniferous  system.     The  northern  outcrop  of  these  groui)s  were 
reported  upon  in  1841."     In  his  attempt  to  assign  them  to  their  proper 
stratigraphical  position,  Mr.  HiibliarcLfell  into  singular  errors,  and  intro- 
duced into  the  most  elaborate  account  of  the  lower  peninsula  which  was 
destined  to  Ixj  i)ublished  for  twenty  years,  a  confusion  of  facts  which  ren- 
dea-d  the  geology  of  Michigan  an  enigma  to  every  one  who  attempted  to 

«  8.-.on.l  Ann.  Rt-p.  Ceol..  (>hlo.  p.  I(KJ.  '  First  Ann.   H.-i..  (mh.I.  Mich.,  p.  3. 

»  KliM  Bifun.  Rep,  Mich.,  l-^.l.  »  Mich.  CJiol.  Rep..  1.S39.  p.  28. 

''  Mirh.  <Jeol.  R'>p..  Hio.  p.  ^T.  "  .Mirli.  U.m|.   R,.p  .  \m\,  p.   IH. 
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parallelize  the  rocks  with  those  of  surrounding  States.*'  The  following  is 
Mr.  Hubbard's  tabular  statement  of  the  succession  of  groups  embraced  in 
the  lower  peninsula, 

A.  Erratic  Block  group  or  Diluviums, 

B.  Tertiary  Clays, 

C.  Coal  measures, 

D.  Sub-carboniferous  Sandstones, 
£.  Clay  and  Kidney  Iron  formation, 

F.  Sandstones  of  Pt  aux  Barques, 

G.  Argillaceous  slates  and  flags  of  Lake  Iluron, 
H.  Soft,  light-colored  Sandstones, 

I.   Black,  aluminous  slate, 

K.  Lime  rocks  of  Lake  Erie.  '* 
In  this  table,  as  we  now  know,  the  groups  marked  D,  P,  and  H,  are  but 
different  outcrops  of  the  Marshall  group  ;  and  those  marked  E,  O,  and  I, 
but  different  outcrops  of  the  Kidney  Iron  or  Huron  group.  Following 
Dr.  Houghton  in  the  report  of  1838,  Mr.  Hubbard  regarded  the  Pt  aux 
Barques  sandstones  and  conglomerates  as  occupying  a  position  beneath  the 
Kidney  Iron  formation  of  the  southern  portion  of  the  state,  and  conse- 
quently failed  to  identify  the  underlying  shales.  In  the  next  place,  Mr. 
Hubbard  identified  with  the  Pt  aux  Barques  shales,  the  shales  of  the 
**  Michigan  Salt  group,''  struck  in  the  salt  wells  at  Grand  Rapids,  although 
these  latter  actually  occupy  a  position  above  the  Marshall  sandstones. 
When,  therefore,  these  sandstones  and  the  underlying  Huron  shales  were 
struck  in  the  boring  of  the  salt  wells,  they  were  supposed  to  constitute 
the  third  couplet  of  similar  strata,  and  are  set  down  as  groups  H  and  I, 
in  the  above  table.  '*  This  confusion  is  illustrated  by  the  following  dia- 
gram : 

Michigan  Salt  Group,  ^^___^^  ^ '       H 

Marshall  Group, ■! — '  ^  ^^^■■■*'^*     ^— — ~  ^ 

Huron  Group, -^^g^^— — ^  j 

Tlie  Pt  aux  Barques  sandstone  were  rightly  recognized  by  Hubbard  as 
the  equivalent  of  the  characteristic  portion  of  the  Waverly  sandstone  se- 
ries in  Ohio  ;  and  it  is  singular  that  they  were  not  observ^ed  to  be  equally 
identifiable  with  the  sandstones  of  Hillsdale  county  in  the  southern  part 
of  the  state.  The  upper  conglomeratic  portion  of  the  Pt  aux  Barques 
sandstones  was  erroneously  synchronized  with  the  Carboniferous  con- 
glomerate, which  though  reposing  on  the  Waverly  of  Ohio,  is  separated 
from  the  equivalent  Marshall  in  Michigan,  by  the  Carboniferous  limestone 
and  the  Michigan  Salt  group.     The  Black  Shale  was  also  recognized  as 

"  In  his  attempt,  In  1SI3,  to  parallelize  the  strata  of  Michigan  with  those  of  other  states.  Prof. 
Hall  asHlgueU  the  Ft  aux  Barques  series  to  the  zone  of  the  Waverly  Series  and  the  Portage  and 
Chemung ;  but  he  seems  not  to  have  known  how  to  dispose  of  the  rocks  denominated  by  Hough, 
ion  and  Hubbard  the  '*  Upper  Sandstone  of  the  Peninsula."   Rep.  Qeol.,  4th   Dlst.  N.  J.,  p.  919. 

"  See  also  Eeport,  p.  136.  >«  Report,  p.  133. 
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■KWiIXK  "  in  KOMml  clinrnct«r  and  pa»\ 
tnhxm  of  Ohio  ami  ludbiiH."  's 

In  1841.  when  Profcssnr  Hull  was  olosing  up  IiU  luliors  upon  the  geolojjy 
vt  Went^ni  New  York,  he  undertook  an  ^itendod  tour  through  the  wcst- 
om  Ktntr*  for  the  jiurpoBc  nf  nsccRAinlng  to  what  extent  the  fonnntions 
rDoaf^icnl  in  New  York  eouUl  be  tracud  in  utiicr  rtgiunA,  The  i^tieral 
w»dtf-t  tills  tnnr  worn  Announced  in  1843.'*  At  this  tinio.  ho  was, led 
lo  regatvt  thu  Watvrly  seriiw  (enibraeiii^  everything  between  the  BInck 
Rbolr  Mid  the  C'nnj^lonioratc),  an  a  prolnng'ntion  of  the  riienniUK  and  Por- 
tiu^  in^dfia  of  Xew  York.  Tlie  ttiick  bedded  Baiidstones  at  Newhiirj-and 
Wavprijr  wcm  idttnlilind  with  thi-  Fnrtiigu  sandstonrs,  while  tlio  nhnly 
tnndEtiiDMi  BDil  tiags  near  Cleveland  wore  regarded  a*  reprfsenting  the 
Ganlonti  kIikIpk  and  flaK«tiinos.  From  Nuwhurg  ti>  Cuytthojta  Falls,  and 
altto  at  Akron,  he  identilled  the  Hhalos  and  Haiidatoncs  of  the  Chemung 

KTOUp. 

Pawing  down  the  Ohio  into  Iiidinna,  Prof,  Hall  again  idontifled  strata 
rontvponding  lo  the  Portage,  ami  donbtfully  to  tho  Chemung  ;  while 
aboT*  tliram.  and  limrath  the  carboniferous  llnientniiG,  wnsaacricii  of  aro- 
naceuuH  Ktrato  bei-omiug  iuterBtratiflednbOTOwithbeiiBof  moiuititiu  linie- 
Miine,  and.  on  the  whole,  exliibitiug  affltiitiea  with  the  Carboniferoua 
lystnn.  NcverlIiPli.'a«h»-ini'lincd  t<i  trgardthero  na  "  sub-carhotilforous" 
(wwd  lnth«N>n*c  of  »uhiitr-f/ir/i''n(ffr'iu».)  remarking  that  "a  limit hIiouUI 
be  fliml  hirtweL-n  what  i«  to  bo  strirtly  reflriTd  to  tho  rarlmnifrnms  period, 
and  uhlor  depo^ilH."  "  Tliv  BlackShale  or  Ohio  and  Indiana  was  rfgarded 
by  Profruor  Hall  sut  tlio  equivalent  of  the  Maroollus  Shale  of  New  York 
'■birinfc  the  only  repnucntatinn  of  tliat  ro<;k,  tho  Hamilton  group  and  tlu 
0«n»«e«  Hlate"  lib.  idt\). 

Ihiring  thr  euuu-  year.  Mr.  Conrad  "  r«?nd  a  paper  before  thu  Academy 
of  Natural  Si.-lnii<?cn  of  Philadelphia,  in  which  ho  embraonl  hriof  dcscrip- 
Uutia  of  three  fuwiilti  IVum  the  Marshall  saudntouo  of  Moaoow,  Hi^igan, 
whlrb  ho  referred  to  the  Carbontferoiia  syntfim.  Mr.  Vantiiem'a  Roport 
■m  the  (Ivology  of  the  Tliird  District  of  Now  Y'ork,  also  appeared  tliia 

In  IM?  tho  diatlnguislied  European  goologint,  do  Vemeuil,  L'a^'e  the 
imrM  tJi«  results  of  an  cxtt^ndod  and  nritiiMtl  invosMgatlon  of  the  pnmlleU 


. ;  Junt.  But  tar.  Kit.  Hlil.  f. 
>fS  (Irol.  Brp,,  rniirUi  inu.  K. 
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ism  existing  between  American  and  European  paleozoic  formations.  *•  This 
paper  was  translated  and  somewhat  condensed  by  Professor  Hall  for  pub- 
lication in  America.^ 

Professor  II  all' s  translation  is  accompanied  by  criticisms  and  additions. '^ 
One  of  the  results  of  de  Verneuirs  studies  was  to  lower  the  base  of  the 
Devonian  system  from  tlie  bottom  of  the  Portage  group  where  it  had  been 
placed  by  Conrad,  to  the  bottom  of  the  Oriskany  sandstone,  and  to  fix 
the  summit  above  the  Catskill  group.  He  recognized  the  prolongation  of 
the  Poi-tage  and  Chemung  groups  into  Ohio,  but  did  not  detect  them  in 
Indiana,  Kentucky,  and  Tennessee  ;  though  Prof.  Hall  in  his  notes  upon 
the  paper,  was  inclined  to  recognize  them  in  Indiana  above  his  and  Owen's 
** sub-carboniferous.'*  The  upi>er,  or  fossiliferous  portion  of  the  Waverly 
series  was  regarded  by  de  Verneuil  as  falling  within  the  limits  of  the  car- 
Ixmiferous  system.  The  Black  Slate  of  the  West  was  identified  with  the 
Genesee  Shale  of  New  York.  These  conclusions  are  fortified  by  extended 
paleontological  comparisons. 

Professor  Hall  in  his  commentary  upon  this  elaborate  paper,  seems  to 
oscillate  between  two  opinions.  He  insists  at  one  time  upon  the  Silurian 
relationships  of  the  Hamilton,  Portage  and  Chemung,  and  the  broad 
lithological  and  paleontological  gap  intervening  between  the  Chemung 
and  the  Catskill,"  intimating  that  there  is  the  place  to  draw  the  systemic 
lines ;  while  at  another  time  he  assei-ts  that  the  Chemung  is  more  inti- 
mately *^  related  to  the  Carboniferous  sandstones  of  the  West  than  tlie 
Hamilton  groui)  of  New  York  ''  ^3 — that  **  there  is  no  well  defined  line  of 
separation  between  the  Chemung  rocks  of  New  York,  and  the  sandstones 
of  Ohio  and  Indiana,  which  contain  carboniferous  fossils '' — and  that 
**  the  error  of  American  geologists  >v ho  liave  attempted  to  compare  our 
formations  with  those  of  Europe,  has  been,  in  this  instance,  that  of  regard- 
ing the  great  Carboniferous  limestone  as  forming  the  basis  of  that  system, 
including  all  the  strata  below  it  in  Devonian  and  Silurian. '■** 

In  1848  Mr.  3Iurray,  of  the  geological  survey  of  Canada,  made  an  ex- 
amination of  black  bituminous  shales  on  tlie  south-cast  shore  of  Lake 
Huron  at  Kettle  Pt.,  and  described  theni^  under  the  head  of  **  Hamilton 
grou]),"  remarking  that  they  contained  Linyula,  but  "  neither  of  the  two 
species  represented  by  ]Mr.  Hall  as  Iwlonging  to  the  Genesee  slate.''  Mr. 
Murray  adds  that  **no  trace  of  the  sandstones  [of  the  I'ortage  and  Che- 
mung groups]     .     .     .     has  yet  been  met  with  in  western  Canada.^ 

19  ••  Sur  le  parolKillsnio  des  ilcpots  pal^-ozoiqucs  de  rAmerlquo  Soptontrlonale  avoc  ccux  de  1* 
Europe  ;  sulvlo  d'  tin  tableau  dos  espcVes  fossUes  communes  nux  deux  continents,  avec  1'  iudlcatlon 
<les  <^t4iges  oil  ellcK  jie  rencontrenl,  et  tennin^'O  par  un  cxamen  ciitlquo  de  chmiuc  de  ces  {'sp^ce*." 
Bulletin  de  la  8oc.  Oeol.  de  Krnnc«>.  Ifme  Ser.  Tome.  Iv,  p.  f.4G. 

*»  Am.  Jour.  Sel.  an<l  Arts*.  fL']  vol.  v.  pp.  lT«i  and  3,V.t  and  vol.  vil.  pp.  15  and  21.S. 

'>  See  further  erltleal  n-m.-irks  hy  Shnrpr,  "On  the  PaK-o/olc  Roeks  ol'  N.  A.."  in  Quar..7our.  Oetd. 
Soc.  Loud.,  Au(f.  l^l"*,  and  a  i)apfr  by  .Mr.  Kile  di-  r>«aumont,  entlliod  "  Note  sur  les  .>ystemcs  de 
Montacii'S  li'S  plus  andens  de  I"  Kuropi-." 

-2  AnnT.  .Tviur.  Sol.,  [L'l  v.  ;if.7.  Nui»> ;  vil,  -tt".  Note  3  and  p.  ZW.  He  liad  prr\  V.>\\>\\  iwdnteil  out  the 
bri-alv  below  ihe  ('at>kili.  Pal.  N.  ^   .  vol.  1.  introd.  \k  xvl. 

=3  \n\vx.  .lour.  Sel.,  [2';  vli,  p.  m"..  Note  (aj 

3*  AmtT.  Jour.  Stl  ,  [21  vil.  4.-..  Note. 

"'  J{ep<>rf  of  Pro«res}5,  l^lf*-'.),  p.  'J I. 
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In  1850  Professor  Hall  resumed  the  discussion  of  the  parallelism  of 
eastern  and  western  formations,  and  the  parallelism  of  the  whole  with  the 
standard  systems  of  Europe. '^ 

In  thlB  celebrated  discussion,  Professor  Hall  states  that  **  the  shales  and 
sandstones  of  the  Catskill  mountains,  .  .  .  have  no  representatives 
at  the  West.  Succeeding  the  Black  Shale,  however,  there  is  a  grouj)  of 
shales  and  sandstones  which,  from  the  fossils  they  contain,  are  regarded 
as  belonging  to  the  Carboniferous  period."*'  And  again,  **  the  green 
shales  and  sandstones  of  Ohio  and  Indiana,  which  succeed  this  Black 
Shale,  have  been  recognized  as  carboniferous  by  their  fossils,  though 
there  is  still  some  doubt  whether  the  lower  part  may  not  represent  the 
Chemung  group  of  New  York.""  lie  still  insists  on  the  carboniferous 
aspect  of  the  rocks  from  the  Marcellus  to  the  Catskill,  and  cites,  after  de 
Vemeuil,  the  Ooniatite$  rotatorius  and  Goniatites  princepa  as  proving  the 
carboniferous  age  of  the  "Rockford  bed"  which  he  regards  as  embraced 
in  the  Marcellus  shale." 

About  the  same  date,  Mr.  Murray*°  reported  new  observations  on  the 
Black  Shales  of  Canada  West,  in  the  region  more  recently  famous  for  its 
production  of  petroleum.  These  he  still  regarded  as  embraced  in  the 
Hamilton  Group,  and  probably  continuous  w^ith  those  previously  exam- 
ined at  Kettle  Point.  He  remarks  that  the  "bituminous  springs  [of 
Enniskillen]  probably  owe  their  origin  "  to  this  formation. 

In  1851,  Mr.  Christy'*  road  a  paper  before  the  American  Association  at 
its  Cincinnati  meeting,  in  which  he  announced  that  the  Hockford  Gonia- 
tit«  limestone  is  centrally  located  in  the  Black  Slate  of  Indiana,  and  ac- 
cording to  Vemeuil  embraces  the  carboniferous  fossils  Goniatites  rotator- 
ius and  G.  prinrfp$^  and  CydolohnH.  Mr.  Christy  si)ecillcs  several  locali- 
ties at  which  the  limestone  and  the  slate  may  be  scon  in  juxtaposition, 
and  accounts  for  Dr.  I).  D.  Owen's  error  in  pronouncing  the  limestone  a 
portion  of  the  Cliff  limestone.  Mr.  Christy  states  that  the  (Joniatite 
limestone  has  about  28  feet  of  black  shale  below  it,  and  about  lU)  feet  of 
black  shale  above  it.  The  latter  is  succeeded  by  **  about  ;3.-)0  to  400  feet  of 
soft  shale  with  an  occasional  stratum  of  limestone  and  some  beds  of  sand- 
stone, including  fossils."" 

At  the  same  meeting  Col.  Whittlcsey^^  read  a  paper  "(hi  the  equiva- 
lency of  the  rocks  of  north-eastern  Ohio,  and  the  Portage,  Chemung,  and 
Hamilton  rocks  of  New  York."  Col.  Whittlesey's  extended  and  accurate 
obRervations  in  the  state,  enabled  him  to  furnish  valuable  seetions  of  the 
Ohio  strata,  to  whicli  I  shall  have  occasion  again  to  refer.  Following 
Professor  Hall  in  his  paper  published  in  1842.  he  i)laces  the  Ohio  rocks, 
from  the  Cliff  limestone  to  the  Conglomerate,  in  the  zone  of  the  New 
York  Ujjpor  Devonian. 
Ill  iy.')2  Dr.  D.  D.  Oweu^*  pul)lislicd  a  geological  map  of  the  Xorth-west, 

-  F..^t.r  .iM.l  WhItiK  >•■-  R.'i».  MiM.  I,:in.l  I)i>trI.M.  L.  Sup.,  vol.  ll.,(h.ip.  .\^lll.  p.  i'-'.. 
'  H>.  p.  l*'!'.  -'■  lb.  p.  MM. 

■  J'',  p.  .5"'.*.  *'  Ui'p.  Prt»;;n's>*  O.-ol.  Siir.  ('an..  HVkm.  p.  ?*>, 

-'  l*r'>i  .  AiiHT.  As<<oc.,  vol.  v.,  p.  To.  =-'  II'.  p.  ■»it. 

-  lb.  p.  'J»T.  ••»  (Jlm.I.  U.-p.  Wi".  Iowa,  aii.l  Minn. 
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in  which  he  colored  as  Carboniferous,  all  those  regions  in  Missouri  and 
Iowa  underlaid  by  rocks  intervening  between  the  Carboniferous  limestone 
and  the  Black  Slate.  Dr.  Owen  embraced  in  the  Mountain  limestone 
series,  the  yellow  sandstone  at  the  base  of  the  exposure  at  Burlington, 
Iowa,  and  from  the  associated  oolitic  bed  he  describes  and  recognizes 
Producta  Cora,  Spirifera  striata  and  Cryroceras  Burlingtonense  (lb.  p. 
95). 

Professor  Swallow**  in  his  Missouri  Rci)ort,  published  in  1855,  recog- 
nizes the  Chemung  group,  and  establishes  tliree  divisions  called  respec- 
tively, in  descending  order,  the  "Chouteau limestone,"  the  ** Vermicular 
sandstone  and  shales,"  and  the  "Lithographic  limestone."  Professor 
Swallow  in  referring  to  differences  of  opinion  about  the  age  of  these  rocks, 
says  :  *  *  Many  of  our  fossils  are  either  identical  with,  or  very  similar  to 
those  of  the  Chemung  group  of  New  York.  Among  these  are  a  species 
of  those  remarkable  foi-ms  of  the  New  York  reports  called  Fucoides  caudal- 
galUf  and  Filicites  gracilis;  also  Aviculu  subdvpli^ata  amd  Nueula  hellatula. 
Mr.  F.  B.  Meek*^  in  liis  appendix,  enumerates  55  species  of  fossils  fi*om 
these  rocks,  of  which  19  are  described  by  Dr.  B.  F.  Shumard  as  now 
species  ;  13  are  identified  with  European  carboniferous  species,  while  one 
only,  AvicuUi  dupltcata  (Hall,)  is  identified  with  species  from  the  Chemung 
of  New  York,  and  two — Spirifera  mucronataf  and  Nueula  bellatula,  are 
identified  witli  Hamilton  species.  Such  detemiinations  would  seem  to 
afford  but  slender  support  to  Professor  Swallow's  decision,  to  range 
these  rocks  on  the  hoi4zon  of  the  Chemung. 

During  the  same  year  Mr.  Marcou'^  reproduced  in  Europe  the  geologi- 
cal chart  of  the  United  States,  which  he  had  first  published  in  America" 
in  18513.  In  this  chai*t  he  colors  as  underlaid  by  the  Mountain  Limestone, 
the  entire  area  in  Michigan  which  we  now  know  to  be  occupied  by  the 
Marshall  and  Huron  groups.  The  area  of  the  Waverly  scries  is  colored  as 
Devonian.  This  chart  was  again  reprcxluced  in  185b*®  with  alterations, 
at  wliicli  time,  Mr.  Marcou  seems  to  have  regained  the  area  of  the  Mar- 
shall group  in  Michigan  as  also  of  Devonian  age. 

Norwood  and  Pratten^o  in  1855,  in  describing  C/ion^tes  Fischeri  fix>m 
the  yellow  sandstones  at  Burlington,  Iowa,  refer  them  to  the  "base  of 
the  Mountain  Limestone." 

Tlie  "  Knobstone  "  formation  of  Kentucky  was  ranged  by  D.  D.  Owen** 
in  185G,  as  "sub-carboniferous";  while  the  "Black  Singula  Shale,"  as  he 
styles  it,  was  regarded  as  Devonian. 

Professor  Safford «  in  tlie  same  year  advanced  the  opinion  that  the 
Black  Shale  of  Tennessee  ought  to  be  regarded  as  C'arboniferous. 

In  Mr.  Murray's 43  Canadian  report  for  the  year  1855,  lie  decides  to 
transfer  the  Black  Shale  of  Canada  West  to  the  "Portage  and  Chemung 

J.  Uop.  <J«>nl.  Surv.  Mo.  I  .  p.  101 .  jr.  ij,    n,  p.  L'l^. 

J    '-(if..!.  Kiirt.Ml.  V.-niii-  Siiuiton,"  in  lVt«-n)i,  Mittlu-ilimu^ii,  p.  liy. 

■^  C.fol.  iM.ip  oiU.  !>..  witli  fxplanatoo  text. 

^  <lrol.)if>  of  Nt>r«h  Amcriru.  with  Maps  aii.l  PUitos.  Zurich. 

•'•  .lour-  Aiii'l.  Nut.  Svl.,  [2]  vol.  Mi.  p.  2:>.  "•'  (uol.  U.-p.  Ky.,  vol.  1.  p.  sy. 

*-  G«'oi.  K«t<>imolshami'  IVun.,  \^.  \\<.  *»  \i^>\^.  (i<ol.  .Surv.  Cau..  l-vM  6,  p.  129. 
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group;"  assigning  as  his  motive  the  fact  that  *' Professor  Hall^  on  iseeing 
the  section  at  Kettle  Pt.,  expressed  it  as  his  opinion  that  the  rocks  were 
the  lowest  measures  of  the  Portage  and  Chemung  group,"  and  the  fact 
that  *'  a  nearly  complete  section  of  tlie  Hamilton  group"  had  been  dis- 
corered  on  "  some  of  the  tributaries  of  the  River  Sable  (south)." 

The  ferruginous  shales  of  the  Marshall  group  of  Michigan  were  again 
pronounced  Carboniferous  in  1858,  by  Dr.  R.  P.  Stevens,**  who  described 
fn>m  Battle  Creek  throe  species  of  Leda  and  one  species  each  of  Nucula  and 
Chonetes.  These  are  spoken  of  as  occurring  in  *^  association  with  an  Ortho- 
eeroM,  Nautilus,  and  Belleraphon  UreU  which  is  evidently  carboniferous." 
In  the  same  year,  Professor  Hall  **  pubhshed  his  Report  on  the  geology 
(^  Eastern  Iowa,  in  which  he  embraced  the  first  separate  account  which  I 
have  observed  of  the  yellow  sandstones  which  outcrop  on  the  banks  of  the 
Mississippi  at  Burlington  and  other  localities.     He  speaks  confidently  of 
their  equivalency  to  the  Chemung  rocks  of  New  York,  and  points  out  a 
bed  of  green  shale  at  the  base,  whicli  he  tliinks  might  represent  the  Por- 
tage gronp.     He  does  not  fail  to  recognize,  however,  the  imperceptible 
graduation  of  ihese  sandstones  into  the  overlying  Burlington  limestone, 
and  expresses  the  opinion  that  the  Chemung  group  of  Missouri,  as  organ- 
ised by  Professor  Svirallow,  "  will  probably  be  found  to  include  a  portion 
of  the  Hamilton  group."**  Professor  Hall  describes  eleven  species  of  fossils 
from  these  strata,  but  makes  no  identifications  with  fossils  from  the  typi- 
cal Chemung  of  New  York.     Mr.  C.  A.  White's  **  sections  "  of  the  rocks 
at  Burlington,  in  the  appendix  to  this  report,  possess  very  great  interest, 
as  embodying  the  results  of  exact  observations. 

In  September,  1860,  3fessrs.  Meek  and  Worthen^^  published  descriptions 
of  five  new  species  of  fossils  from  the  Rockford  limestone.  In  the  same 
month,  Mr.  C.  A.  Whitc^*  published  **  Observations  on  the  Geology  and 
Paleontology  of  Burlington,  Iowa,  and  its  vicinity  ;"  embracing  descrip- 
tions of  seven  new  sixicies  from  the  yellow  sandstones,  and  elaborate 
dLsciissions  establisliiug  the  intimate  relations  existing  between  the  yellow 
sandstones  and  the  overlying  Burlington  limestone. 

During  1850-00-1,  a  geological  survey  of  the  lower  peninsula  of  Michi- 
gan was  in  progress  imder  my  direction.  The  lirst  public  announcement 
of  the  determinations  ma<le  upon  Uiis  survey  was  in  the  form  of  a  lecture 
delivered  at  the  University  by  myself  to  an  audience  consisting  mainly  of 
a  delegation  from  the  Chi(!ago  Academy  of  Sciences,  who  were  then  on  an 
excursion  to  the  Univei-sity  of  Michigan.  This  Icctui-o  was  reported  in 
full  and  published  in  the  Chicago  Tribune  in  De(^eml)er,  1800.  A  summary 
of  the  i-esults  of  the  survey  was  also  published  in  the  Detroit  Trilmne, 
December  11th,  ISfiO,  and  briefly  in  the  Detroit  Advertiser  of  January  20, 
IBfil,  Advance  sheets  of  my  official  rei)oi-t  were  sent  off  August  18th, 
l^il,  and  noticed  in  the  American  Journal  of  Science  and  Arts  in  Septem- 
W,  ISGl. 

"  Aimr.  Jnur.  Scl.  [2J  xxv.,  2f»2.  «*  r,polopy  of  low.i.  1,  p.  S.S. 

•*  I»'.  p.  yi.  ■•'  Proc.  Aciul.  Nat.  t?i.l.  Phil., September,  IM60.  p.  147. 

*'  Jour.  Boston  Soc.  Not.  Hist.,  vol.  vll.  p.  2fr0. 
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In  the  several  documents  to  which  I  have  just  referred,  I  stated  distinctly 
that  I  regarded  the  Marshall  sandstones  of  Michigan  as  the  equivalents  of 
the  Fine  grained  sandstone  series  of  Ohio,  and  the  Black  Shale  of  Michigan 
as  equivalent  to  the  Black  Shale  of  Ohio  and  Indiana.  I  also  stated  as  a 
matter  of  stratigraphical  demonstration,  that  these  black  shales  are  seen  in 
Thunder  bay  of  Lake  Huron  and  in  Grand  Traverse  bay  of  Lake  Michigan 
to  rest  dbove  the  well  characterized  Hamilton  limestones.  I  liad  at  first 
considered  these  black  shales  as  the  equivalent  of  the  Grenesee  Shale  of 
New  York,<«  but  in  deference  to  the  judgment  of  Professor  Hall,  person- 
ally expressed,  I  united  them  with  my  overlying  Hudson  group,  which 
was  organized  to  receive  a  series  of  bluish  and  greenish  argillaceous  strata 
beneath  the  ^larshall  sandstones,  and  supposed  by  me  to  correspond  to  the 
Portage  group  of  New  York,  so  I  was  not  aware  at  that  time,  tliat  Mr. 
Murray  had  had  an  almost  identical  experience,*^  as  I  have  already  stated. 

In  1860,  Professor  Swallow**  published  descriptions  of  19  species  of  fos- 
sils from  the  Chouteau  and  Lithographic  limestones  of  Missouri  ;  and  in 
the  same  year,  Mr.  Lyon*^  published  a  section  of  the  rocks  of  Kentucky, 
in  which  he  ranges  the  **Knobstone  formation''  under  ** sub-carbonifer- 
ous,'' and  inclines  to  place  the  Black  Slate  in  the  same  position. 

Early  in  1861,  Professor  Hall**  published  **  Notes  and  Observations 
upon  the  Fossils  of  the  Goniatito  Limestone  in  the  Marcellus  Shale  of  the 
Hamilton  group  in  the  eastern  and  central  parts  of  the  State  of  New  York, 
and  those  of  the  Goniatite  beds  of  Rockford,  Indiana,  with  some  anala- 
gous  forms  from  the  Hamilton  group  proper."  In  this  ])ap/Br  Professor 
Hall  returns  with  strong  assurance  to  his  original  opinion  enunciated  in 
1842,  that  the  Black  Shale  of  the  West  is  the  equivalent  of  the  Marcellus 
of  New  York,  and  that  the  ferruginous  sandstones  of  Ohio  and  Indiana^ 
are  the  equivalents  of  the  Portage  and  Chemung.  He -describes  as  new 
1 8  species  from  the  Kockford  beds  including  those  recognized  as  GonmtiUB 
rotafoyins,^^  and  Gafwitites  princ^ps  by  Verncuil,  and  two  species  previou.«*ly 
described  by  Meek  and  Wortlien.  He,  however,  fails  to  identify  a  single 
species  from  tlie  Bockford  limestone  w'ith  any  species  occuri'ing  in  the 
Marcellus  Shale  or  other  Devonian  rocks  of  New  York. 

The  same  number  of  Silliman's  Journal  which  contained  the  amiounce- 
ment  of  my  ofiicial  report,  contained  also  a  paper  by  Messrs.  3Ieek  and  Wor- 
theu*5  on  the  *'  Age  of  the  Goniatite  Limestone  at  Rockford,  Indiana,  and 
its  relations  to  the  Black  Slate  of  the  Western  St^ites,  and  to  some  of  the 
succeeding  rocks  above  the  latter."  These  authors  deny  that  any  portion 
of  the  Black  Slate  is  found  above  the  Goniatite  limestone,  as  had  been 
asserted  by  Christy,  and  announced  that  it  lies  entiiely  below.  The 
limestone  they  identily  with  the  Chouteau  limestone  of  Missouri,  founding 
the  opinion  on  an  identilication  of  at  least  six  out  of  2iJ  or  24  Rockfoixl 
species,  and  a  close  resemblance  amongst  most  of  the  others.    They  argue 

«  Mich.  ^i<ol.  Rop.,  iH-.l.p.  "I.x.  w  lb.  pp.  79  and  ir.9. 

*•  In  uUu  iln;i  tu  thblact  in  my  report,  I  ina<lvcrtt'ritl.vai:.ibut<.'l  this  oxpcrloncp  to  Mr.  Dlllings; 
Report,  |>.  7y.  ^-  Trans.  St.  Louis  Aca«l.  8^1.,  1, 635. 

"  Trans.  Si.  lyjuls  AcaU.  Scl..  1.  (*.2<).  "  xlll.  Keport  New  York  Regentn  App.,  p.  95. 

»*  TUU  is  described  an  U.  Ixion,  in  a  noti?,  p.  125.    ^  Amer.  Jour.  Scl..  [2]  xxxlll.,  167. 
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Willi  k  degree  of  {laleaDtalogiriil  acut«ness  which  cnntiot  bo  Kainsnyeil,  tiint 
IhMIi  tile  Rofikrnnl  ticcU,  an<1  tlie  Ihme  members  of  the  Chcnliing  eroiip 
vt  MiMourl  a»  iiitarpwlud  by  Pmfiwsor  Swallow,  present  i^lianictflristics 
iriiicli  (urbid  Ibutr  iiitrodiiotion  into  the  Devouinii  system.  They  ufflrm 
tbc  Judicmviil  of  dc  VeE'iieuil.  Uiat  thu  Black  State  of  the  WcHt  ta  the 
I  •lulvaluut  uf  tliH  Geuewo  SliiUv  of  Kow  York.  lu  an  iipp(.'n(li>il  note  tb>y 
l.propo*^  '<■  ^Oft  the  uauio  Kiiitl*?rhook  groui>  fur  tlii'  locks  ia  lUinuis 
biag  twtwecu  iJto  Black  Sliak-  lutd  the  Huuiituiu  liimcstone. 

in  IblOS,  Profustuir  tlatl*'  publiHllt^d  a  "  supplementary  uole" 
a  paper  on  tliu  Bo(^kford  limestone,  in  wliii;li  ho  ntutcii  that  having 
lraUB«l  the  Itockford  Gnniatittt  flyiu  tuuong  foBsilB  from  Ihi-  Waverly 
B  of  Iiicking  county,  Ojiic"  he  U  led  to  "eotivliide  that  tlie 
n  ajuigiitMl  to  Uie  Guuiatitc  beds  at  Ruckfurd  nmy  Iwi^mitinous  and 
tt  tfae  true  iMAition  io  hijifht'r  in  tliu  series,  or  more  neiU'ly  in  a  parallel 
villi  tbe  OiL-Diuiig  );roii]i." 

During  thpycnr  1MI13  In r^e  additions  wer^  made  toourexnot  knowleilgei 

^f  the  KpvcieH  of  fauma  embnuwd  iu  the  wries  of  rocks  immt-dialvly  uudei- 

'*  Ifi^tlivMautitaiQ  tlmeiitano.  In  Fsbnuiry,  Messn.  White  and  Wtiitlietd'* 

i  a  paper  vnlitksl  '' Obsurvntiuns  upon  Uio  rocks  of  the  Miwis. 

I  *l|i|ii  volley,  wliicliharebneiireferrcd  to  theOhi'mmiKgroupnf  New  Yorh. 

I   iHgMlwr  with  drscriptions  of  new  B|K>aics  of  CasslU  frutn  the  lamo  horixon 

it  Darltniitoii.  Iowa."  TbiNpaper«iubracosil(i»criptioiixof  81  new ^peues, 

,   Tto  Mttlinrs  in  tlii-ir  introitiiciniy  remarks,  Kpiclironixo  the  yoltow  iand- 

aut»nt  tliirUii;,'t4>n,  witli  tho  (Chemung  of  New  York,  thout;li  admitting 

a  Hmug  pAleiintologiml  contratit,  and  their  striking  affinity  wiib.the 

gtun  UmeHloiM  and  highor  carbuiiiferuiia  rucks.     Thin  opiiiian  u 

n  the  lilrntUlrjitioii  of  several  lowit  and  Missouri  foesili  with 

»  fram  Ihu  Wavorly  iioriwi  uf  Ohio,  wliieh  is  asHiiinud  to  tw  in  phyaU 

1  onotinuit;  with  tho  Chemung  of  Wcstoru  New  York,  u  originsUy 

il  by  >>rtir>>>M>r  Hall. 
In  April,   Hr.   White"  pablbihcd   furthiT  ilcscripliuns  uf  new  spoclcs 
»  liorlsi>n  at  Burlington,  Iowa  j  Uimburg.  lllinoiii;  and 
uubsltiDdL'larkusHllii.  Ho.;aiulin  the sam«  month  Prufwisor Swallow" 
■1  d(Mcri[>tioiu  nf  twa  new  species  from  tlio  Chouteau  linieituue  of 

la  May  I  published"  a  paper  "  On  Ihu  mrks  lying  between  the  CarlHin- 
%  Uanmaiovr  uf  the  Lower  PeiiiOMilB  uf  Miuliigiui.  luid  t  he  limfstones 
•  llwnilton  rimnp,  witli  dciuTription*  of  some  C*cphalopo■)^  ■n)>poiicd 
BuiLtioe."      Uf  the  Hpvcitia  eiiumecatnl.  2i  n-etv  from  thu 
n  gmup,  Btul  ani)  from  the  Huron.     In  Uiia  papier  tiie  Block  Sliale 


*-  lUaUfi  £^  r  ^tl.  Ilj 
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of  Michigan  and  Canada  West,  were  again  identified  and  ranged  within 
the  limits  of  the  Huron  group,  next  above  the  HamiltoiL 

In  September^^  I  continued  the  enumeration  of  Michigan  species  from 
the  Marshall  and  Huron  groups,  giving  63  from  the  former,  and  17  from 
the  latter.  Of  the  Marshall  species,  5  were  identified  with  fossils  previously 
described  from  Rockford.  Of  the  Huron  species,  6  were  identified  more 
or  less  doubtfully  with  species  from  the  Hamilton  group  of  New  l^rk. 

In  November,  Col.  Jewett^  and  Professor  Hall**  botli  made  publication 
of  the  results  of  late  observations  upon  the  rocks  in  Eastern  New  York, 
which  had  been  embraced  within  the  limits  of  the  Catskill  group  upon  the 
geological  map  of  the  state.  Col.  Jewett  declared  the  opinion  as  the  result 
of  his  examinations,  tliat  the  Catskill  group  did  not  exist  within  the  limits 
of  the  state ;  while  Professor  Hall  admitted  that  the  upper  limit  of  the 
Chcmiuig  rocks  must  be  carried  in  the  Catskill  mountains,  *^  to  an  elevation 
of  at  least  2,000  feet  above  tide- water."  He  stated  that  it  now  becomes 
necessary  to  restrict  the  term  Catskill  group  to  the  beds  above  [the  Che- 
mung of  Delaware  county,  hitherto  regarded  as  Catskill,  ]  or  to  tlioso  for- 
merly known  as  X  and  XI  of  the  Pennsylvania  Survey."  He  closes  by 
remarking  that  "in  tracing  the  Chemung  group  westward,  there  are  many 
indications  that  it  may  require  to  be  restricted  in  its  designation,"  and  that 
*  *  the  Waverly  sandstone  group  of  the  Ohio  rei)ort8,  at  one  time  regarded 
by  [himself]  as  entirely  equivalent  to  the  Poitage  and  Chemung  groups, 
may,  in  its  upper  members,  constitute  a  distinct  group,  though  we  do  not 
yet  know  any  line  of  deniarkation  between  them." 

In  1862,  Professor  R.  Owen^  in  his  Rejwrt  on  the  geology  of  Indiana, 
ranges  the  shales  and  sandstones  underneath  the  Mountain  Limestone  in  a 
group  designated  after  D.  D.  Owen,  "  sul)-carboniferous,"  regarding  them 
as  at  the  base  of  the  Carboniferous  system,  and  the  equivalent  of  at  least 
some  portion  of  the  "Waverly  series  of  Oliio.  The  Black  Slate  he  identifies 
with  the  Genesee  Shale. 

In  January',  1863,^7  after  ha\'iug  read  Col.  Jewett' s  announcement  of  the 
unreal  character  of  the  Catskill  group,  and  Professor  Hallos  admission 
that  this  group  must,  at  least,  be  very  materially  reduced  in  thickness,  I 
gave  utterance  to  convictions  which  had  for  some  time  been  maturing, 
that  not  only  wore  the  Waverly  rocks  of  tlie  West  of  Carboniferous  age, 
but  that  also  the  Chemung  of  New  York,  which  Hall,  W^hite,  Whitfield, 
Swallow,  and  others  had  persisted  in  identifying  with  these,  must  also  be 
regarded  as  Carboniferous.  I  funiished  a  synopsis  of  the  paleontological 
evidences  that  the  Chenuing,  Waverly,  Marshall,  llockford  and  Burling- 

«s  Proc.  Aoatl.  Nat.  Scl.  Phil.,  S<'ptombcr.  1,^.2,  p.  40:1.  In  the  Sl\t<«('nth  Koport  of  the  New  York 
R*jront«  Profe(*sor  Hall  has  Riven  ilfiurps  of  tlu^  InfiTiial  structuri'  of  (Vntront-lla  Julio,  «lo8or1bed 
In  this  paV'r,  from  clrawlnus  fnrnlshod  \,y  nivM-lf.  He  howi"\  •r,  tvUth  IIjo  spfclcs  to  Crj-ptonella— 
an  error  which  he  has  since  nxo-^nizcil.    (Notioe  of  vol.  Iv.  of  thr  raUontoUiuy  of  New  York,  p.  210 

•*  Fifteenth  Report  Rrweiits  N«'w  York,  p.  liw,  ;in<.l  Anier- Jour.  Scl.,  [2,1  xxxiv.  Hi. 

e»  Cana'Uan  Naturalist  and  (J»'«»l..  vol.  vll,  p.  .STT- 

«  Indiana  Geol.  Kep..  isr.2,  pp.  92,  UK,  Ac 

e*  Amer-  Jour.  Scl..  f2j  xxxv,  f.l.  In  this  i»apor,  an  editorial  altrratlon  makca  me  say  "Old  Red 
Sandistoue  of  New  York,''  when  I  wrote  "Old  Red  Sandstone  of  jkutlaud-" 
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ton  beds  were  synchronous,  and  that  all  sliould  be  ranged  within  the  Car- 
boniferous system.** 

In  January,  1863,**  I  published  a  series  of  **  descriptions  of  fossils  from 
the  yellow  sandstones  lying  beneath  the  Burlington  limestone,  at  Burling- 
ton, Iowa."  The  number  of  new  species  described  in  this  i)aper  was  50, 
and  the  number  of  old  siiecies  there  first  identified  from  the  yellow  sand- 
stones was  10 — ^raising  the  total  number  of  species  thus  far  known  from 
those  strata  from  66  to  185.  The  Carboniferous  fades  of  this  assemblage 
of  organic  remains  was  again  insisted  ui>on.''° 

Sir  William  Logan^*  in  the  Geology  of  Cana<la,  published  in  1803  or  1804, 
refers  the  Black  Shale  of  Canada  West  to  the  Genesee,  but  states  that 
Professor  Hall  embraces  the  Genesee  in  the  Portage.  This  is  what  I  had 
done  in  1860. 

In  November,  1868,  a  pamphlet  appeared  from  Professor  Ilall"^  contain- 
ing descriptious  of  17  species  of  crinoidea  obtained  from  tlie  Wavcrly 
sandstone  series  at  Richfield,  Ohio.     While  admitting  that  this  assem- 
blage  of  crinoids  presents  aflinities  with  Carboniferous  types,  he  ivsserts 
that  the  affinities  are  quite  as  strong  witli  types  from  the  recognized 
(liemnng  and  even  the  Hamilton  of  New  York.     ForheuocrinuH  lohafus 
is  actually  identified  with  a  Hamilton  si)ecies,  while  F.  communiR,  tliough 
intimately  related  to  fonns  from  tlie  Keokuk  limostouc,  has  also  been 
found  in  the  Chemimg.     He  regards  Scapliwcrinus  ^iCgina  as  closely  re- 
'  lated  also  to  Poteriocrinui  diffnuuR  of  tlie  Hamilton  ^roup.    He  concludes: 
**I-.eft  to  tlie  evidence  afforded  alone  by  the  collection,  and  the  means  of 
comparison  at  i)reRent  jmssesscd,  I  should  infer  that  the  <:(eolo<rical  posi- 
tion of  these  species  is  l)etween  the  Hamilton  group  and  the  lower  Car- 
Inmiferous  IkkIs;  while  the  occurrence  of  a  single  s])eeies  identical  with 
a  species  in  the  middle  of  the  Chcnumg  j^roup  will  ally  them  more  nearly 
with  the  fauna  of  the  Hamilton  group  than  with  that  of  the  Carboniter- 
oas  period.'' 

The  age  of  the  Ohio  sandstones  was  again  touched  upon  by  Professor 
Haina  in  1804,  who  thimght  tliat  the  study  of  the  fossil  plants  of  (lie 
Clieirtung  tended  to  confirm  opinions  previously  entertained  as  to  the 
Carboniferous  affinities  of  these  rocks  and  those  in  Ohio,  which  he  had 

•■The  !«lont!ficatlon.s  with  nii'inunjr  fonslls  \\\i\  l)"<n  n'pf»rtt'tl  by  others;  ns  at  thattlmo  I  had 
nfttperwjnally  pxaiii  I  notl  Chemung  Ri>ecliniMis.  I  hud  lUontHhM  one  Avlcula  lr<*m  l'r(»lossor  llrtlls 
flsnin-  and  df!icrti>tion- 

'*  hw.  Acail.  Nat.  Sol.  Plilln.,  Jan..  l>f.3.  p.  2. 

^  The  pcnuK  Sf/rifuftth^rix  «.'stahHsh(.'d  in  iliis  pajwr.  thoii{:h  not  aocrptoil  bv  l»roft'«?sor  Hall,  CProc. 
Aincr.  Phil-  JJoo,  May,  l-^fift,  p.  25<))  ha.s  tMvn  shown  to  be  valiil  by  tlu'  «»xaniinati<»ns  of  soim-  oC  the 

^ilchi^st  authority  in  Aniorica  anil  F^rifiland.    (Stc  Mc-k :  I'roo.  Ara  |.  Nut.  Scl.,  I)e«'..  Isfi.').  and : 

*"i»rp«*ntpr:  AnnaN  and  >I;u:-  Nat.  Tllst..  Jnlv,  Im'.T.  p.  r>J.  wIltc  th<^  ^'mus  Is  i>arti;illy  lllu><trated- 
DaviiJiw.n:  lUuAo'j.  Mair.,  July.  \^Cu.  who  ^'|v*'s  a  fnlh  lliusfratvd  di'srriptlon  of  tlu-  f:«"nus  — |)artly 
ff"!!!  «lr.«wini;->  funil'^ln-d  by  Miys«'lf.)  Pr.  Carjicntcr  now  h'Tits  to  thin  u:enm  a  ]tart  of  .*«■/'» '»■'""  '""'- 
j'l-i'U'i-  froin  Milli*  ♦•nt  Tri'lan<i  las  first  ■;i)'.:;,'<'-'icd  by  Mr.  Meek  :  i  >'.  U'mnihnl.nvi^  Swallow,  v.  I'li/mx, 
iU\\,s,fy,f,ifl.it,n,t  f,f:mij>li'-tifus^  Mook  aiid  Worthcu— aI^o  probably  a  i»ortl(;n  of  .*V'»/i/'r  ili>'tuii»i  of 
H^l/liim. 

'•  tiwin^ry  of  Canada,  l)Vi3,  p.  >7 

"^  I'amphbt :  ri'printod  In  xvH.  Rop.  N.  Y.  Rcjr..l'^6.%  p  50. 

^*  XVI.  Rep.  N.  York  llcgtnts,  pp.  *J2ttn<i  107.    Noto. 
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regarded  as  contemporaneous.  In  a  note  he  remarks  that  the  Catskill 
rocks  of  Eastern  New  York  must  probably  be  restricted  to  **the  coarse 
confflomerate  of  the  upper  part  of  the  Catskills,"  which  corresponds  to 
the  outliers  occurring  on  the  summits  of  the  higher  hills  in  Western  New 
York,  and  to  a  continuous  formation  beyond  the  limits  of  the  State  in 
Pennsylvania. 

In  July,  1865,  I  presented^*  a  continuation  of  the  results  of  my  re- 
searches in  the  paleontology  of  the  rocks  under  consideration,  embracing 
descriptions  and  notices  of  fossils  from  the  States  of  Michigan,  Ohio,  In- 
diana, Illinois,  Iowa  and  Missouri,  in  all  Which  I  had  made  personal  ex- 
plorations. The  numlxjr  of  species  noticed  in  this  paper  is  94,  of  which 
36  were  therein  first  described.  This  paper  presents  a  shivdowing  forth 
of  conclusions  which  I  feel  constrained  to  think,  demand  the  candid  con- 
sideration of  i)aleoutologists.  To  this  time  I  had  been  impressed  with 
the  expectation  tliat  the  Chemung  rocks  of  New  York  would  eventually 
be  synclu'onized  with  the  Waverly  series  of  Ohio  upon  paleontological 
grounds.  It  had  generally  l>een  suj^posed  tliat  the  Chemung  strata  em- 
braced from  three  to  six  species  which  could  be  identified  with  western 
siKJcies  from  the  horizon  of  the  Waverly  sandstone  ;  and  tiiat  on  tlie  com- 
I)letion  (»f  the  study  of  tliese  rocks  by  the  paleontologist  of  New  York, 
further  identifications  would  be  effected.  At  the  suggestion  of  Professor 
Hall,  I  spent  several  days  with  him  in  February  and  March  1865,  in 
making  direct  comparisons  between  the  types  of  tlie  Chemung  group  of 
New  York  and  a  collection  of  fossils  supposed  to  belong  to  the  same 
horizon,  from  the  Western  States.  The  western  fossils  brought  under 
comparison  numbered  about  175  species.  To  tlie  great  surprise  of  both 
of  us,  we  were  unable  to  identify  a  single  si)ecies  with  Chemung  types. 
All  the  reputed  identifications  had  to  l)c  abandoned.  This  is  a  conclusion 
in  which  Professor  Hall  united  with  myself. 

Not  satisfied  to  be  completely  frustrated  in  my  attempt  to  determine 
the  New  York  equivalent  of  our  western  sandstones,  I  turned  my  atten- 
tion to  an  examination  of  the  facts  in  connexion  with  strata  occupying  a 
position  in  Western  New  York  above  the  typical  Chemung  strata.  Pro- 
fessor Hair^  had  described  a  congloniei*ate  in  Western  New  York  as  ter- 
minating the  Chemung  series,  and  had  remarked  that  it  contained  Che- 
mung fossils ;  though  it  docs  not  appear  that  any  critical  and  final  exam- 
ination had  been  made  upon  this  point.  The  Catskill  group  had  been 
restricted  at  the  east  to  certain  conglomerates  capping  the  Catskill  moun- 
tains, and  at  the  west  to  detaclied  outliers  of  sandstone  l>ecoming  also  at 
times  conglomeritic.''*  In  addition  to  these  he  had  described  a  conglom- 
erate' which  he  identified  with  the  Carboniferous  of  Pennsylvania  and 
Ohio".     It  docs  not  ai)pear  that  any  two  of  these  conglomerates  had  been 


7*  Proc.  Acu<I.  Nat.  Scl.  Phtl.,  July,  lHf..5,  p.  109.  Tho  material!?  for  this  Investigation,  besliles  my 
own  folb'ctlons  In  ilinrn-nt  States,  embraced  Col.  Whittlesey's  0bk»  Cf)l!eclion  and  numerous  resl- 
Uual  int^-tiqnwln  of  the  White  collection  of  the  rnlver.iity,  froiu  Iowa,  Missouri  and  Illinois. 

"  (Jeol.  Rpp-  lotii  I>i8t.  X.  Y.,  p.2:»2  and  elsewhere. 

'«  Canailian  Naturalist .  vii.  p.  .130.  "  Kcp.  Oeol.  lODist.  N.  Y..  p,  2S4. 
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n  Injaxtftpositlno,^  nnd  t  am  not  ftwnre  of  the  Bviilenrc  utwi 
itioy  liad  U'cii  |)n)iioiiuuL>il  Atiutigratiliioally  uonset^utivv. 

"Diinngli  Iltn  Iciiii(au>i»  nt  l>ni&a<or  Hull  1  wu»  pvniiitU'd  t 
Iho  uri|;iiia]  s|M^duiena  cif  riisoSls  Trum  tlju  Ru-Cidkd  (.'liiMniiiii;;  and  Car- 
lHHiif<rT»i»  oiiiigliiiiieratos.  The  fnwile  nT  the  luttvr  hiul  Ij<m.'ii  collruti'tl 
(hini  u  Hiiigli'  liKiillty.  alniut  Tuur  tiiilos  iioi-th  ol'  P.inama  iii  ClinUuii]tM 
oountj'.  and  did  not  iiunilwr  lu  all  more  ihuii  half  a  duzvu  B])vci<«i  uf 
wlilch  thrwj  lutS  ln'on  destribi'd  in  tlie  N(>w  Yoik  Kdpurt.T*  IJf  theiw, 
four  WBro  fmiud.  tv  tlii^  )iur|irii>e  of  hath  of  us,  tu  b«  iduiilluftl  with  njiMiii-s 
ttmu  Xbv  liiiriisoii  of  the  \Vavi>rly  ovrius  of  tlie  WiMtt, 

Kdrmu  tills  nil.  On  cnmiiaring  spcciiiiRns  nf  thv  Bchoallod  Chemung 
OODKlonienitewith  tliexF,  I  rpwarkcd  nut  ouly  ngn-allithulKgicHlHiniilai'lly 
but  ft  striking  goncrtil  resemblance  of  the  fossils,  aiul  nn  adnal  identity 
Af  two  s|ir>tn(«  w  itli  H]tuclcs  which  Lad  b«en  identities  in  the  (JarlxmUbrauii 
ewtgknuerntc.  Ky  coiiduBiona,  so  fiir  m  any  could  bu  nmuhed,  w«ro 
UII»M)ne«d  In  llie  follnwini*  words  : 

'*  In  the  lighl  of  tlicne  identitlc.itiuni^  and  in  tli«  ab■t^ne41  iif  »U  uluntiA- 
cMlmiR  b«twi>iMi  ttid  n'<.-?ilf  rii  Hfiviics  and  those  of  tho  Chemiint;,  a«  weUas 
betwi.*en  thi-  siH-^fieii  u(  this  i Mi-o;ilU-d  Chomungi  oon^lumorutc  and  tli<Me 
iif  tha  Cbrmniig,  il  rai|:lit  not  sccni  uiii«aHunalilt<  to  ilouht  itH  attlnilicH 
Willi  re«)gnic(.'d  .Cbemutii!  roeks,  and  to  suspect  its  e.ontiniiity  with  tile 
njijioitcd  '  l.'urWnlfei'wiia  wing lonie rat*,'  until  obMrrvation  »li all  have 
danonstntcd  that  its  stratlgTHphienl  position  is  really  Iwlow  tliut  rorma- 
matlnii.  Ami  furtlier,  tiinn<  we  inu«t  probably  abamlon  thvatu<iniit  to 
liOArdiDato  the  Chcraiuig  of  Xew  York  with  the  fosuiliferouii  portluns  uf 
thf  sandM-onea  nnd  Hhaltw  of  the  Went  lyicig  between  the  '  Black  ^lati; ' 
and  Uio  Coal  (.'un;;lonitinitt.',  it  sevinH  not  unlikely  tlwt  we  may  yet  h«  able 
(o  protc  the  conglomerate  of  Wostoni  New  Vork  to  Iw  the  atteniiatod 
uid  IUtor»l  t'rflluU({atiou  of  tiiuae  WL'Htern  nHndstones  and  abuU^H — atleaiu 
of  tlie  mperior  and  fosxiliforons  porl.ionii  of  them  ;  mi  that  the  Utter  would 
Hand  OA  n  hllhortu  uuteeogiiiied  group  of  stnttu  lyinj!  at  tlio  v«ry  boat  of 
Um  Cvhoniferuui  system;  while  the  Cliomung  rocks  of  New  York  fait 
within  the  Devonian  syBti-m,  toward  which  tlio  writ«r  is  now  lueliued  to 
think  that  thi^lr  poleontological  alHnitleK  attr^l  them.*' 

"  It  yet  n'niaiiiB  hi  deU'mune  by  ubaurration»  in  the  tield,  whothcr  tlie 
tu-otilod  -I'arlioniferoiu  eonglntncrate '  of  Wealeni  New  York  is  really 
III*  ai|iitirJiliMil  of  tJiB  Coal  ooiiglomerntv  of  Oliio ;  iind  whether  any  artiiol 
JuneUon  uf  aiiiwrposition  con  he  disenvcitNl  In  Wtwtern  Peiuisylvaiiiu  or 
£aii«rii  Ohio  Iwtwevn  the  Chemung  rucks  in  their  westward  prolongation 
ami  ibu  line  grainod  aamlittones  and  gritstones  of  the  Weateni  Stulus." 

in  IVi-rniUr.  !*iri,  Meum.  Mei-k  nnil  Worthun"  dcwribn)  three 
wldHl   I  "      .    '>i.io  and  Illluiits;  and  Mr.  Mook"  took  npadls- 

eiuB-l"  <  '  hHiiictun  and  validity  uf  the  Genua  Hgriiij/o- 

Myri>  :  loiioa  of  luwB. 

In!-  '  '  >">»h8  of  a  gcologici^  and  ecouomleo]  sarroy 
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of  the  Grand  Traverse  Region  in  tlie  lower  peninsula  of  Michigan,  among 
which  I  alluded  to  the  ratiiication  of  my  previous  opinions  that  the  Black 
Shale  of  the  West  is  the  equivalent  of  the  Genesee  Shale.  I  announced 
here,  for  the  first  time  that  this  shale  had  afforded  me  two  characteristic 
New  York  fossils  from  near  the  mouth  of  Bear  Creek  in  Canada  West — 
Leiorhynclius  multieosia  and  Diseina  Lodensis,^ 

In  this  report  I  repeated  my  correction  that  the  "green  shales  "  above 
the  Genesee  Shale  in,  Michigan  correspond  to  some  portion — perhaps  the 
Cashaqua  Shale— of  the  Portage  group  of  New  York,  vvliilo  the  higher 
bluish,  argillaceous  sliales  might  answer  to  the  Cllemung. 

In  June  of  the  same  year,  having  occasion  to  make  a  survey  and  report,** 
in  conjunction  with  Dr.  Newberi-y,  upon  portions  of  Knox  and  Coshocton 
counties  in  Ohio,  I  cited  several  Waverly  sandstone  species  as  extending 
upward  into  the  Coal  Measures,  and  suggested  that  tlie  Ohio  equivalent 
of  the  Portage  and  the  Chemung  might  be  the  series  of  the  "  Chocolate 
Shales  and  Flags,"  whose  existence  beneath  the  fossiliferous  sandstones 
of  Ohio  had  been  demonstrated  by  borings.  The  deepest  of  these  borings 
indicated  the  existence  of  1060  feet  of  shales  and  sandstones  between  the 
base  of  the  False  Coal  Measui^es  and  the  top  of  the  Genes&e  Shale.  Of  this 
distance  534  feet  were  occupied  by  the  so-called  *^  chocolate  sliales  and 
flags." 

In  July  of  the  same  year  Messrs.  Meek  and  Worthen**  described  two 
additional  sixjcies,  of  which  one  was  from  Richfield,  Summit  county,  Ohio, 
and  tlie  other  from  Rockfoixl,  Indiana. 

During  the  same  year  (1806)  appeared  the  first  volume  of  the  final  Re- 
port on  the  geology  of  Illinois,  in  which  Mr.  Worthon/®  speaking  of  the 
Kinderhook  group,  locates  it  at  the  base  of  the  Carboniferous  system,  insists 
upon  the  carboniferous  afiinities  of  its  fauna,  and  expresses  the  opinion 
that  no  rocks  exist  in  Illinois  or  Indiana  which  can  be  referred  to  the 
Chemung  group  of  New  York. 

Before  the  close  of  the  year  the  second  volume  of  this  Report  appeared, 
in  which  the  paleontology  of  the  Kinderhook  group  is  descrilied  by  Messrs. 
Meek,  Woithen,  and  Newberry,^?  the  facts  of  which  seemed  fully  to  sus- 
tain Uie  previous  opinions  of  those  geologists  in  reference  to  the  age  of 
the  group. 

During  the  same  year  (186G)  Professor  Ilall^a  also  made  atlvance  publica- 
tion of  some  views  which  were  to  be  embodied  in  his  fourth  volume  of  the 
Paleontology  of  New  York,  In  this  paper  ho  insisted  with  great  earnest- 
ness upon  the  probable  Chemung  age  of  the  Waverly  series  and  its  west- 
ern equivalents,  explaining  the  contrast  of  the  eastern  and  western  faunas 
on  ge(»graphical  and  hydrographical  considerations. 

**  Mr.  J.  \\  Losloy  has  Komowhon*  nttrlbuteU  tho  discovery  of  thcs*-  fossils  to  Professor  Hall.  It 
IH  true  Hull  I  lioil  txhibltrU  thcin  to  I'roftssor  Ihill  and  obtiiln.'ii  hir.  ai  (lulrsco.nco  Jn  my  IdcnUflca- 
tlwii.  but  In-  dl<l  not  Inllinatt;  that  ht-  prcviotisly  obsorviMl  tlirnj  wrst  of  X.'W  York.  Indeed,  lu  hid 
lat»-.si  kni.wn  opinion  lh«;s<.'  Canadian  8liaU\s  had  bvi-n  refrm;d  to  the  Portage  group.  (Uoology  of 
Canada,  \^\'S,  p.  \Wi. 

•»  Pr<.M|n-ctus  of  III..  NoiT  Petroleum  C^..  p.  7.      -•  Proc.  Aci-l.  Nat.  Scl.  Phil.,  July.  IKWi,  p.  251. 

»  iJeol.  Surviy  III.,  I,  p.  lOM.  s;  (;,.ol.  Surv.  111.  II,  Paleonl.  pp.  02.  77.  SO.  U5. 

»  Traau-  Amer.  PhlloHophlcal  Soc.  \m\  p.  240  ;  In  advance  of  Vol-  IV,  Paleont.  of  N.  Y. 
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In  18C7,  at  the  meeting  of  the  National  Academy  at  Hartford,  Professor 
Hall  reiterated  the  same  views  with  considerable  amplification.  Professor 
Aganiz,  who  was  present,  gave  them  his  earnest  endorsement,  pronouncing 
them  the  natural  and  philosophical  conclusions  of  a  geologist  who  had 
devoted  30  years  to  the  study  of  the  data  u^Hin  which  the  conclusions 
rested.  His  remarks  in  reference  to  geologists  who  felt  themselves  con- 
straiiied  to  entertain  divergent  opinions  were  at  least  emphatic,  if  they 
were  not  complimentary. 

PinaUy  in  August,  1868,  Dr.  T.  S.  Hunt  read  a  pai)er  before  the  Chicago 
meeting  of  the  American  Association^'  in  which  he  makes  note  of  the 
occurrence,  in  the  extreme  western  part  of  the  province,  of  some  gray  and 
more  or  less  blackish  shales  overlying  the  Genesee  Shale  proi)er,  which  he 
ranges  in  the  horizon  of  the  Portage  group.  It  will  be  noticed  in  the 
leqtiel  of  this  paper  that  I  have  made  a  similar  disposition  of  similar  strata 
in  Michigan,  Ohio,  Indiana,  Kentucky,  and  Missouri. 

Soch  is  a  sketch  of  the  history  of  opinion  in  reference  to  the  rocks  under 
consideration.  *<> 

III.  Pbesb)7t  State  op  our  Stratigraphical  Kkowijedoe. 

In  the  State  of  New  York  the  strata  above  the  Genesee  Shale  have 

been  arranged  by" Professor  Hall*'  as  follows  : — 

Carboniferous  Conglomerate: — Coarse  silicious  conglomerate  and  diag- 
onallv  laminated  sandstone. 

Catskill  Group : — Conglomerate  of  the  Cat^kill  mountains.  Along  Gen- 
esee river,  a  calcareous  sandstone,  sometimes  highly  feiTuginous,  ai>- 
proaching  iron  ore. 

Chemung  Group : — Conglomeritic  at  top  in  AVestern  New  York.  Green- 
ish gray  sandstones  with  occasional  fossiliferous  bands. 

Portage  Group : — -A.,  In  Eastern  New  York. 

1.  Shales  and  shaly  sandstones  and  flagstones  100  feet. 

2.  Red  shale  and  shaly  sandstone  400  to  500  feet. 

3.  Greeni.sh  and  gray  shales  and  shaly  sandstones. 

4.  Darker  shales  to  Hamilton  Group. 

"  PublUhe«l  In  ATner..Jour.  Scl.  and  Arts  [2]  XLVI,  p.3j'i.  In  this  pupcr  Dr.  Ilnnttakns  occasJon 
to  Plate  that  "  Professor  WlnchiMI,  for  some  rctt.M)n,  <Ioul>t8  the  i'xJ»tonc«>  of  th»»  PortARe  formation 
*n Ontario.''  An  Dr.  Hunt  niakCM  no  rofrront*?  to  any  pulillwlH'd  doubts  entertained  by  me  on  tliis 
•ubjecl,  I  am  at  a  loaa  to  know  the  »«»urte  of  his  ml.s-infoinintlon.  I  have  lien*lofore  always  Iden- 
tlM  with  the  Portage  (or  Portair*^  and  Chennuifi)  tlie  series  of  argillaceous  strata  extending  trom 
tli« 'Jfne*^  Shale  to  the  Marshall  sAn<lstones,  (S<*c  the  various  reft'renees  already  marie  in  thiH 
I*Per.>  If  these  strata  exist  In  Ontario  I  should  ])ronounee  them  Portage.  I  have  already  described 
Wjfm  upon  the  Michlcran  borden?  of  Ontario,  ami  it  is  to  be  presumeil  that  they  exteml  across  tlie 
^J^ondary.  A*  Dr.  Hunt  states,  tliese  Portage  shales  are  physically  a  continuation  <)f  the  (lenesee 
Khilc-  proper,  and  by  ranging  lliem  all  in  my  Huron  Kroup,  I  did  In  1S61,  what  Dr.  Hunt  has  done  In 
If"  l"*"^' and  \v>.<. 

*'  I  \ii\f  ni.-ule  no  note  of  the  elaborate  and  able  researches  of  Dr.  Daw.«*on  upon  the  fossil  vece- 
'a{i'<n  of  rocks  lyln^  In  and  n'-nr  tiie  zone  under  <onslderatlon.  Dr.  Dawson's  papers— together 
*itli  *onie  nunor  impers.  also  fKissod  over— will  be  refern-d  to  In  an  Apperjdlx. 

"  Final  Jtep.  IV  Dist.  X.  Y.;  Canmlian  Naturalist  and  Geologist,  vol.  vil.,  p.  .'',77;  wl.  Report  llc- 
K'-ntsX.  Y.,p.  107.    Note. 

A.  P.  8. — VOL.  XT — J 
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B,  In  Western  New  York. 

1.  Portage  Sandstone,  thick  bedded. 

2.  Gardeau  Shales  and  Flagstones — green  and  black — slaty  and  sandy 
shales  with  thin  layers  of  sandstone. 

3.  Cashaqua  Shale —sofU  argillaceous,  green,  crumbling  to  a  tena- 
ceous  clay. 

In  Ontario,  although  Professor  Hall  and  Sir  William  Logan  have 
assigned  at  least  a  portion  of  the  black  shales  to  the  horizon  of  the  Por- 
tage Group,  I  have  not  been  able  to  distinguish  any  of  them  from  the 
CJenesee  shale  proper  containing  Leiorhynchus  multicosta  and  Discina  Lo- 
densis.  As  overlying  shales  of  the  age  of  the  Portage  Group  however 
exist  in  Michigan  close  to  the  national  boundary,  I  have  always  pre- 
sumed that  they  extend  across  it.  This  opinion  Dr.  Hunt  has  vei-y  re- 
cently confirmed. 

In  Michigan  I  have  been  able  to  make  out  a  complete  determination  of 
the  strata  as  follows  :^* 

Parma  Conglomerate  : — a  whitish  or  rusty,  often  conglomeritic  and  ob- 
liquely laminated  sandstone  with  vegetable  remains.    105  feet. 
Carboniferous  Limestone : — irregularly  bedded,  often  cherty  or  ferrugi- 
nous, and  much  shattered  in  situ — becoming  arenaceous  below.  70  feet. 
Michigan  Salt  Group : — consisting  of  aluminous  and  gypseous  shales, 
thin  gray  flags,  bands  of  limestone  and  thick  beds  of  gypsum.  200  feet. 
Marshall  Group: — consisting  of: — 

Napoleon    Sandstone,   pale  buff,  often  conglomeritic,  obliquely  lami- 
nated, thick  bedded.    123  feet. 
Mai-shall   Sandstone,    reddish,    yellowish,    olive,   obliquely  laminated, 
higlily  ferruginous — the  iron  often  under  a  rudely  concentric,  concre- 
tionary aiTangement.      In  places  calcareous.     Highly  fossiliferous. 
160  feet. 
Huron   Gritstones,  bluish  or  greenish  gray,   fine  grained,   regularly 
bedded.     15  feet. 
Huron  Group,  consisting  of : — 

Argillaceous  shales  and  flagstones — the  latter  less  prominent  in  the 

southern  part  of  the  State.    500  feet. 
Green  arenaceous  shales,  especially  in  Grand  Traverse  Bay.    25  feet. 
Black  bituminous  shale  (Genesee  shale).     25  feet. 
Hamilton  Group.     [The  calcareous  member  of  this  group  is  conspicuous 
in  Michigan.] 

In  the  State  of  Ohio  the  succession  of  strata  seems  to  be  nearly  as  fol- 
lows :*3 
Conglomerate,  bufiish,  obliquely  laminated,  more  or  less  pebbly,  often 

with  rudely  concentric  spheroids  of  iron  ore.     Sometimes  underlaid  by 

"False  Coal  Measures.** 

»*  Mich.  Geol.  Rcp„  1861,  p.  138;  Amer.  Jour.  Set.  f2j  xxxlll.,  3.>2;  The  Grand  Traverse  Region, 
p.  49. 

"  Foster  Geol.  Rep.  Ohio,  p.  77;  BriKgs— lb.,  p.  79;  Whfftlosey— Proc.  Amer.  Assoc,  v.  p.  76: 
Wlnch^n-Mlch.Ucol.  Rep.,  1<>6I.  p.7S,al8o,  l»ro8p?ctus,  Neff  Petroleum  Co.,  p.  7. 


''J  [Wiiipiidi. 

I  Mritatone  wricji,  anuIstiDg  <>f  flnggy  ilinlcs.  femifpnmis  somowliftt  Uiick' 
bmltled  ksmUUine*  willi  iron-)tU>no  piirtiiiK>s  ufteu  witli  interstmtifled 
bbduoli  or  bluiNli  hIibIcb.  FoUuwimI  duwnwiird  by  slinks  uf  a  bluish, 
browiitdi  or  mltlUli  color,  100  M>  150  feet. 

I  Wavcriy  series :— Bluish  or  i;rc>c<niiih  gray.  Diie-Jitrained  anil  oveuly  bed- 
ded, nften  fnSHilireraiis  saniliitoiics  Mid  tiags  witli  intenttrntilled  hrnwn- 
iuli  sliuk'H.  300  fiwt.  [Ill  Knox  uimiity  tUu  Gritstone  uiid  Wuverly 
maiim  «to  tog»itiier  517  feot.  ] 

I  Ctiocolat^  itlialVK,  uriplliiii.'oux,  i^hooalate  colored,  bluiiili  and  blackiHli. 
«  300  feet.     [1u  Knox  county  tliU  series  Ih  4.10  fiwt.] 

I  Black  Shale.  KHI  lo  liiO  fuet.    [Thij*  is  an  abnormal  tbieknessortlio  Black 
Sltnlc  In  the  ^Ve<t,  iind  it  in  pnibabic  the  niiper  p<irlton  belongs  witb  tlio 
(?h(wolate  series.] 
In  the  Stat«or  Indiana  the  sorlex  seeini  tn  lie  ntimtitntiHl  ns  follows :*■ 

I  Carbonlfi-rons  ConglomoiiiUi. 

I  Bt  Loui>i  Liniest'iue.  frevly  reiireseiiteil. 

1  Woruw  Limestone. 

I  Rcokuk  Oroiip.  i-ontistinK  of : — 

Oniy  lliooitoiip  and  oakai-omiH  slialus  i  KiDjd  minilyl  TiO  fuot.     Wniilinu 

In  NorUiern  ludiauil, 
Bmwn  hUaIfs  with  geodes  and  noihiles  of  liomstoiie. 
Knob  funnutiuii  or  gritaiones,  micaceous,  ferrnginuiiit.  rrJablc,  with  in- 
tercalated liniextOTieit  In  the  iip]ier  part.     ISO  feet  or  mure. 
BiM-kford  Limeslono.  with  Goniittitvx  &a.;  rupreiient«d  by  a  thin  bedded 

Dndainne  In  Sorthorii  Indiana.     Wantinj;  in  Wi.*»tern  Indiana. 
It1a.k  Shahi. 


e  tbo  fuUuwing  Nurocssion  of  strata." 


In  the  SUtv  uf  Illiiic 

nurUn;rt<>ti  I.imenloni*. 

Rlndi'rliook  Druiiii.  rouHlNting  of  "gritstones,  sandy  and  arKillaceoiii 
HliBlLHi.witii  tliinbn)s(>rflnc-yTiiineda]n1o(;liticliineHtune."  100  tu  200  It. 

BUck  diale.  "Dark  blue,  green,  or  cliocolnt«  colored  idialcs,  passlUK 
bieally  ttito  a  black  hituminoua  shale."  [Presents  in  Southern  an<l 
Wraitum  niinniti.  mthor  the  charnct«r»i>f  the  Ilurun  shales  of  Hicblgon. 
May  it  not  coiiHtittite.  with  tlie  lower  portion  of  the  Kinderliuok  grun|i, 
a  repreoentatinn  nf  ihn  Portage  and  CTliemiing  of  New  York  ?] 

In  Iowa  (at  Ilitrlinffton)  the  series  of  ntrata  is  the  fullowint; :" 
!(o.  8.  rpjMT  IIiii'llnKton  Liinestjine.     SO  feet. 
Xa.  7.  tttiwer  Biiriingtun  Limoatonc.     30  to  ISO  feet. 
Xo.  0.  Oijlitio  Limestone,  with  fossils.    2  f<wt. 
So.  i.  Yellowish   Sandstone   with   abiiiulatit   cists  of   llnu-liio)Hids.      4 

loH  fcwt. 
Xo.  4.   LinMMlont.  wiUi  ItmchiopodH.     »  fei'l. 
X*.  S.  UUItio  Limestone.    3  In. 


ii  Cbnnt-pioc.  Awn, 


>-AlBFI.  Jnr  So,  tl!  %• 
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No.  2.  Bluish-brown  Limestone  with  corals.    8  in. 

No.  1.  Yellowish  Sandstone,  passing  downward  into  a  bluishf  indurated 
clay.    Fossils  rare.     68  feet  and  more. 

In  Missouri  we  are  furnished  with  the  following  series  of  rocks  '^ 
Encrinital  Limestone,  regarded  as  equivalent  to  the  Burlington  Limestone. 
Chouteau  Limestone.     10  to  70  feet. 

Limestone,  brownish-gray,  earthy,  silico-magnesian,  in  thick  beds.    40 
to  50  feet. 

Limestone,  blue  or  drab,  compact,  thin  and  irregularly  bedded. 
Vermicular  Sandstone  and  shales.    80  to  100  feet. 

Sandstone,   buff  or  yellowish-brown,  fine-grained,  argillo-calcaTeous. 
Sometimes  becomes  an  impure  magnesian  limestone. 

Shale  or  fire-clay,  blue  or  brown,  argillaceous,  in  regular,  thin  strata. 
Lithographic  Limestone,  light  drab  to  light  bufi"  and  blue,  pure,  fine, 

compact,  even-textured,  silicious.     60  to  70  feet. 

At  bottom  is  a  blue  shale  30  to  40  feet  thick. 

In  Kentucky,  according  to  my  own  observations,  we  have  at  Knob 

Lick  and  Pine  Knob,  four  miles  south  of  Danville,  the  following,  section : 

Sandstone,  yellowish,  from  top  of  Knob  down.     150  feet. 

Shale,  blue,  arenaceous,  with  bands  of  iron  ore  and  ferruginous  sand- 
stones, forming  the  phenomenon  known  as  **Knob  Lick."     80  feet. 
[Resembles  shales  of  Huron  Group.  ] 

Black  Shale,  only  moderately  bituminous.     40  feet. 

Silicious  and  Geodiferous  Beds,  containing  CystiphyUum  Americanum^ 
Phillipsastrcba  gigas^  Heliophyllum  JIalli,  Fistulipora  CanadensU  and 
other  Hamilton  fossils.®* 

Hydraulic  Limestone,  blue,  arenaceous,  very  thick  bedded,  with  frag- 
ments of  fossils.     12  feet. 

Nashville  Group. 

In  Tennessee  the  Black  Shale  rests  directly  upon  the  Nashville  group, 
and  is  overlaid  by  about  150  feet  of  the  **  Silicious  Group,''  in  the  very 
lowest  beds  of  which  I  have  recognized  Producta  semireticulata^  Orthis 
Michelin^  Spirifera  Logani,  and  an  undescribed  Zaphrentts,  which,  with 
the  Spirifera,  is  regarded  as  characteristic  of  the  Keokuk  Limestone.^' 
Above  the  Silicious  group  we  have  394  feet  of  cherty  limestone,  mainly  re- 
ferable to  the  St.  Louis  division,  'o°  since  it  contains  Lithoslrotion  Canad^nte, 
Producta  sejnireiiculata,  Streptorhynchus  umbraculuin,  Spirifera  Keokuk 
Var,  JS.  perinflata  ?  The  presence  of  RhynchoiieUa  VenieuiliaTML  indicates 
that  the  Warsaw  limestone  may  also  be  represented  in  the  lower  j>ortion 
of  this  formation.     Next  above  we  have  603  feet  of  limestone  abundantly 

"  Swallow— Noo.  Gcolo.  Rpport,  I.,  ini  and  Tab.  1 J,  p.  99;  Meek  and  Worthen— Amer.  Jour.  Scl. 
2J  xxxll.,  171. 

*•  D.  D.  Owen  speaks  of  no  Devonian  In  this  part  of  Kentucky  except  the  Black  Shale.  He,  how- 
ever, speaks  of  Upper  Silurian  rocks:  these  I  have  not  seen. 

»  These  fossils  were  collected  In  Hickman  and  Maury  counties,  and  kindly  furnished  me  by  Prof. 
8a(ford. 

"*  In  its  physical  characters  this  cherty  limestone  is  a  continuation  of  the  Silicious  Group,  and 
Prof.  SaflTord  informs  me  that  he  so  treats  it  in  his  forthcoming  Report. 
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stocked  with  the  criuoids  of  the  Kaskaskia  division  of  the  Mountain  lime' 
ftone,  embracing  Peniremites  Godoni,  pyriformis,  8ym?netricus  and  globoHus 
and  Affa»$izo€rinuM  gibbosus.  This  section  is  from  the  eastern  border  of 
the  basin  of  Tennessee  along  the  road  from  Nashville  to  Sparta  and  the 
nimmitof  the  Cumberland  Table  Land  at  Bon  Air. 

A  black  bituminous  shale  exists  in  considerable  force  in  Carrol  county 
and  other  parts  of  Arkansas,  immediately  superimposed  by  lower  carlwn- 
iferons  limestones ;  but  Dr.  D.  D.  Owen  expresses  a  doubt  whether  it 
answers  to  the  Devonian  Shale  of  Ohio  ;  and  he  also  doubts  the  existence 
of  rocks  in  Arkansas  corresponding  to  the  Knob  formation. 'o* 

In  attempting  to  trace  the  parallelism  of  these  fonnations  on  purely 
stmctural  and  llthological  grounds,  it  may  be  remarked,  in  the  first  place, 
that  the  identity  of  the  Black  Shale  cannot  now  he  mistaken.  It  is  a 
matter  of  no  surprise  that  it  should  at  any  time  have  been  referred  to  the 
horizon  of  the  Marcellus  Shale,  as  long  as  stratigraphical  observations 
were  confined  to  Ohio  and  Indiana.  Its  stratigraphical  position  above  the 
Hamilton  group  is  now,  however,  demonstrated  by  actual  superposition 
in  Grand  Traverse  Bay  of  Lake  Michigan,  Tliundcr  Bay  of  Lake  Huron, 
at  various  points  in  the  peninsula  of  Ontario,  and  on  the  borders  of  tlic 
"Knob  region"  below  Danville  in  Kentucky.  Its  position  immediately 
below  the  arenaceous  and  argillaceous  beds  which  are  tlie  subject  of  dis- 
cussion in  this  paper,  is  demonstrated  by  the  order  of  superposition  at  Pt 
aux  Barques  of  Lake  Huron,  at  sundry  points  in  Branch,  Kalamazoo  and 
Allegan  counties,  Michigan,  and  at  various  places  in  novthcni  and  cen- 
tral Ohio.  When  at  Rockford,  Indian<i,  I  had  the  opportunity  to  make 
my  observations  under  favorable  circumstances.  The  milUlam  had  been 
broken  away  by  a  freshet,  and  the  exposure  of  Black  Shale  three-fourths 
of  a  mile  above  was  such  as  to  indicate  clearly  by  the  dip,  that  this  rock 
passes  under  the  Gcmiatite  limestone.  My  observations  in  this  vicinity 
enabled  me  to  determine  the  following  succession  of  strata. 

Goniatite  Bed — seen  below  the  dam  and  at  Wilson's  creek. 

Scrai-indurated  clay. 

Limestone,  fine,  compact  but  shatteix'd,  bluish,  rusted  in  the  vicinity  of 
the  fractures.  Contains  the  BrachioiuKlsand  Radiates  described  from 
Rockford. 

Black  Shale. 

It  is  further  possible,  as  first  suggested  by  Messrs.  Meek  and  Worthen, 
that  the  blue  shale  at  the  base  of  the  Lithograi>liic  Limestcmc  in  Missouri 
should  be  co-ordinated  with  the  Black  Shale.  1  think,  however,  there  are 
J^sons  for  considering  the  Genesee  Shale  unrepresented  in  Missouri. 

It  is  proper  to  remark  that  the  so-called  Black  Shale  or  "  pyroschist  "'^2 

'^'  Gpolasy  Koconnols.  Ark.  I,  pp.  k",  Ac.  and  i:;.'). 

'"I>r.T.  S.  Hunt  proposes  this  AM;:;licis«nl  (Iru'ilsin  of  tlio  **  Hrandschtofir '*  of  the  (JcrnianH, 
(Aincr.  Jour.  Sil.  12]  x.xxvl.,  i:»U.,i  .sliire,  as  he  assrrts.  this  shale  (ontain.s  w>  irce  hitmiKMi.  In  this, 
however,  he  Is  o.-rtalnly  ini!»lakt.'n.  a«  I  have  seen  it  o<»/.ln«  from  the  rlill>  in  (iraiul  Traverse  liny  ; 
^D'H  am  Informed  that  llie  odor  has  sometimes  attracted  the  attention  of  travelers.  Itapjxars, 
'^urtheriuure,  tliat  the  intimate  minKlln«  of  eommlnuted  organic  matters  with  arK'illaeeous  n»a- 
^rials creates  tho  must  favorable  conditions  for  the  sjiontaneous  evolution  of  hydrocarbonacoouu 
product*  from  the  rockB. 
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varies  vcrj  materially  in  the  percentage  of  bituminous  and  carbonaceous 
matters  at  different  localities  ;  and  the  thickness  of  the  dark  bituminous 
beds  is  also  extremely  variable.  In  Michigan  and  Tennessee  the  bitumi- 
nous beds  are  comparatively  thin,  but  in  the  former  State  there  is  a  vast 
mass  of  non-bituminous  or  slightly  bituminous  shales  immediately  over- 
lying the  lower  portions,  which  pass  by  insensible  gradations  into  tlie 
tyi)ical  black  shale.  These,  according  to  Hunt,  occur  also  in  Ontario. 
Proceeding  from  structural  data  alone,  I  united  this  entire  series  of  shales 
in  one  formation  which  I  styled  the  Huron  group ;  and  I  am  even  now 
strongly  inclined  to  associate  tliis  shale  with  the  strata  above  rather  than 
with  those  below.  Should  it  be  thought  these  facts  tend  to  point  out  the 
cujuivalency  of  the  Black  Shale  proper  with  the  dark  shales  existing  in  the 
lower  paii;  of  the  Portage  gnmp  of  New  York,  it  may  be  stated  that  the 
existence  of  Lingula  spatnlafa  in  great  abundance  in  the  Black  Shale  of 
Ohio  and  Kentucky  and  the  pi-escnce  of  Dincina  Lodensi^'AW^  Leiorhynehut 
imtUirosta  in  the  Black  Shale  of  Ontario  will  effectually  narrow  the  deter- 
mination to  tlie  Genesee  Sliale  of  New  York.*^^ 

In  the  next  i)laco,  tlie  Carboniferous  Conglomerate  marks  a  superior 
lH>riz(m  which  cannot  ordinarily  be  mistaken.  The  Parma  Conglomerate 
of  Michigan,  as  I  have  heretofore  indicated, *°*  occupies  the  same  strati- 
graphical  position.  Tlie  conglomerate  of  Western  New  York  identified 
by  the  New  York  geologists  with  the  Coal  Conglomerate  of  Ohio,  presents 
uiitloubtodly  a  lithological  affinity.  The  same  is  true,  however,  of  the 
conglomerate  i*epresented  as  terminating  the  Chemung  series,  and  also  of 
tho  (conglomeratic  i)ortions  of  the  Catskill  group.  I  am  not  informed  of 
t.lm  lithological  or  structural  grounds  upon  which  these  three  similar  con- 
glonicnitcs  (each  locally  varying  to  similar  sandstones)  have  been  ranged 
In  an  order  of  sequence.  As  they  are  nowhere  seen  in  immediate  super- 
position, it  is  at  least  supposable.  that  they  are  but  local  occurrences  of 
oni;  and  the  same  formation.  If  thus  identifiable,  the  question  still  re- 
mains to  Ik?  determined  whether  the  formation  lies  in  the  hoiizon  of  the 
Clumiiing,  in  that  of  the  Catskill  or  that  of  the  Coal  Conglomerate.  Tlie 
only  cviden(ce  at  present  in  our  possession  bearing  upon  the  determination 
of  this  question  is  paleontological.  This  evidence,  as  I  have  already  inti- 
mated, tends  to  unite  the  so-called  Chenmng  and  Carboniferous  conglome- 
rates and  range  them  in  a  zone  below  the  Coal  Conglomerate  of  Ohio. 
Tills  subject  will  be  resumed  in  the  paleontological  part  of  this  paper. 

Ill  the  third  i)lac<»,  it  may  be  remarked  that  we  are  now  in  possession  of 
tim  means  of  determining  the  parallelism  of  the  western  strata  between 

»"'  I  jlfsln-  to  n*mark.  In  pa<i«lng,  that  the  Marcollus  shale  of  New  York  Is  probably  represontiHl 
III  Lit  III'  Travrrse  IJay  l)y  the  ht^^hly  liltuinlnouA  iiti«l  earthy  limestone  near  the  base  of  the  Ham- 
lll«iii  Kiiiup.  The  Hjuue  i»  rteen  at  ThunM«T  IJny  Islaml.  Lake  Huron,  an<l  in  the  oil  wcU«  of  Knntb- 
Ulliiii,  Ontario.  This  sliale  seems  therefore,  like  Ihi'GfnestMi  shale,  to  eouhtitute  only  an  appendage 
In  aiiuiliiT  Iiirniatltin. 

'"•  MirhlK.m  (ir'..l.  Rop.,  ISfil.  j>p.  in.  ii^s.  So  far  as  I  know  this  was  the  first  Instance  In  which  a 
jn'oliiiji.nl  •lihlmmtion  was  histowed  ujmmi  this  formation.  The  Canmiian  KOoloRlsUin  the  Keport 
III  l"*!*;!,  apply  IIh-  naini'  "  Bunavjutiiri!  lornmtfon  *'  to  a  .^i-rlf-s  of  arenaceous  strata  *'  bclontilng  to 
llii'  lia.ie  of  the  (.'arhonlfcrous  series."  (p.  4iM.)  In  the  Atlas  to  accompany  this  Report,  pul>lish<Hl 
In  lHii4i,  (he  llouttventure  formation  Ik  put  down  as  the  equivalent  of  the  Coal  Conglomerate  of  the 
Tiilteil  .Mlalei*. 
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the  Carboniferous  Conglomerate  and  the  summit  of  the  arenaceous  series 
which  has  been  locally  designated  Waverly,  Marshall,  Kinderhook,  &c. 
The  Carboniferous  limestone  of  Michigan  has  l)eeii  shown  *°^  on  paleonto- 
logical  grounds  to  possess  affinities  with  the  median  stages  of  the  Carbon- 
iferous Limestone  series  of  the  Mississippi  valley.      The  Michigan  Salt 
Group  has  at  length  yielded  some  beds  of  fossilifcrons  flags,  from  which, 
as  might  have  been  anticipated,  it  is  shown  to  stand  in  close  relation  with 
the  same  series.      The  Knobstoncs  of  Indiana  and   Kentucky,  always 
ranged  by  geologists  within  the  limits  of  the  Carboniferous  system,  pos- 
sesses strong  lithological  affinities  with  the  Waverly  scries,  and  withal 
occupy  the  same  relative  position  between  recognized  C'arbonifcrous  lime- 
stones ami  the  Black  Shale.     But  paleontological  evidence  compels  us  to 
elevate  them  into  the  zone  of  the  Mountain  Limestone  which,  at  every 
point  of  contact,  is  shown  to  lie  above  the  Ohio  psammitic  scries.  Indeed, 
it  appears  from  observations  made  by  others  and  by  myself,  that  the  Knob- 
stoue  formation  of  Indiana  and  Kentucky,  with  the  associated  shales  and 
limestones,  is  substantially  restricted  to  the   horizon  of  the  Keokuk 
division  of  the  Mississippi  Limestone  series,  or  **Mississipi)i  group.'' 'o** 

The  Silicious  group  of  Tennessee  is  only  a  southward  prolongation  of 
the  same  under  changed  petrogenetic  conditions  ;  though  in  that  State,  the 
silicious  characteristics  also  invade  the  horizon  of  the  Warsaw  and  St. 
Louis  Limestones — as  may  lie  seen  along  tlie  valley  of  the  Calfkiller  river, 
and  on  the  first  l)ench  of  the  ascent  to  tlie  Cuniberland  Table  Land. 

We  come  now  to  the  series  of  strat^i,  the  detcrniinatioiis  of  whose 
eciuivalencies  has  presented  the  most  serious  difficulties.  The  (rritstoncs 
and  Waverly  sjindstones  of  ( )liio  otter  marked  pctrographic  affinities  with 
the  arenaceous  strata  of  the  Chemung  and  Portage  groups  of  Xcw  York  ; 
and  it  is  doubtful  whether  on  purely  litliological  and  structural  grounds 
we  should  ever  be  able  to  distinguish  them.  The  same  may  be  said  how- 
ever, and  has  l>een  said,  of  the  Knobstoncs  of  Indiana  ;  and  the  same  is 
also  measurably  true  of  a  comparison  between  the  Clienuing  and  Catskill 
strata,  or  the  Catskill  and  Millstone  Grit,  or  the  Waverly  and  Millstone 
Ofrit.  There  seems  to  lie,  moreover,  a  connection  of  continuity  Ix^tween 
the  psammites  of  Ohio  and  the  Chemung  flags  of  Cliatauque  county.  A 
similar  petrographic  resemblance  is  api)arent  between  the  Marsliall  roi^ks 
<'niicliigtin  in  the  northern  and  southern  outcrops,  and  the  Waverly  of 
Ohio.  Furthennorc,  no  little  resi»niblance  can  be  traced  lK}tween  these 
wndstone^and  the  yellow  sandstones  beneath  the  Carboniferous  limestone 
t>fIowa.  The  Kockford  limestone  and  tlic  calcareous  strata  of  the  same 
zone  in  Illinois  and  Missouri  i)resent  considerable  contrast,  but  they  ap- 
proximate, on  the  other  hand,  certain  cahtareous  beds  in  the  Waverly 
^ries  of  Summit  county,  Ohio,  and  the  Marshall  series  of  Calhoun  county, 
"iHiijran.  Moreover,  these  calcareous  strata,  are  intimately  associated  in 
Illinois  and  Missouri,  with  arenaceous  strata  wliieli  everywhere  recall  the 
^^m'X  of  the  arenacetnis  strata  of  otliei  States.  In  respect  to  stratigraphi- 

'"  Mirh.dcol.  Rr-p.  l.v.I.  p.  lon. 

'-'''  I  iin»po«so  ilu.'  usr*  or  this  icrin  as  n  CMi^raphlral  <lr»it^n.itton  for  tlu^  r;»rhniilf»«ronH  Iilino*t«>nos 
"•  'he  rnir«*it  SUU'S  wiiich  arc  so  larjcoly  <UvpIopo«l  In  tho  vull<\v  of  tin   Ml>hissi|»pl  river. 
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cal  position,  wo  find  all  tliese  formations  lying  beneath  the  MisBissippi 
limestones  and  above  the  Grenesee  shale. 

The  synchronism  of  the  Waverly  and  Gritstone  series  of  Ohio,  with 
the  Portage  and  Chemung  of  Now  York,  has  not  only  long  been 
assorted — at  least  at  invervals — by  Professor  Hall,  but  has  been  generally 
assented  to  by  others,  who  have  had  occasion  to  consider  the  subject,  or 
have  felt  disposed  to  defer  to  competent  authority.  The  controversy 
which  has  existed  has  been  rather  in  reference  to  the  systemic  position 
of  tho  two,  as  the  citations  which  I  have  already  made  from  the  history 
of  tho  controversy  sufficiently  indicate.  The  Waverly  series  has  gene- 
rally heen  regarded  of  late  years,  as  extending  down  to  the  Black  Shale ; 
and  tlic  denial  of  the  parallelism  of  this  series  with  the  Chemung  and 
Portage  lias  appeared  to  leave  no  space  for  the  existence  of  the  latter 
groups  in  Oliio.  There  is,  as  Professor  Hall  has  frequently  asserted,  an 
improbability  that  a  group  moi'e  than  a  thousand  feet  thick  in  western 
New  York,  should  have  completely  thinned  out  before  reaching  the 
meridian  of  Cleveland  or  the  peninsula  of  Michigan.  There  are  some 
fa<!t8  in  my  possession,  however,  bearing  upon  this  subject,  which  I  have 
never  yet  had  the  opportunity  to  bring  into  prominent  notice. 

In  my  Report  on  tlie  lower  i)eninsula  of  Michigan  I  described  a  series 
of  argillaceous  strata>°7  underneath  the  Marshall  sandstones,  and  ex- 
tending to  the  Hamilton  limestones.  The  Genesee  Shale  constitutes  the 
lower  portion  of  this  gi^oup — being  structurally  a  portion  of  it.  In  my 
Rei)ort  I  assign  but  210  feet  of  thickness  to  this  group,  as  this  was  all 
that  I  had  actually  measured  at  outcroi)s ;  but  borings  subsequently 
executed  in  various  parts  of  the  State,  show  that  the  group  actually  pos- 
sesses a  thickness  of  500  to  600  feet.  ^^  This  mass  occupies  the  place  of  the 
Portage  and  Chemung  stmta.  In  the  soutliem  portion  of  the  State  it 
is  quite  purely  argillaceous,  passing  vertically  at  intervals  into  mica- 
ceous arenaceous  shales,  or  even  calcareo-arenaceous  Hags ;  but  in  its 
northern  out(Toi)8,  we  find  compact  flagstones  frequently  intercalated  in 
tiie  series,  giving  it  a  physical  ai)proxiiuation  to  the  New  York  strata, 
whose  stratigraphical  i>osition  it  usurps.  Moreover,  in  Gi*and  Traverse 
Bay,  we  discover,  not  far  above  tlie  Genesee  Shale,  a  mass  of  gi*eon  are- 
naceous shales  which  apparently  answer  to  the  Cashaqua  Shale  of  the 
Portage  group. 

We  have  in  this  series  all  that  is  requisite  to  answer  the  demands  of 
the  Portage  and  C/heniung  groups.  The  thickness  is,  indeed,  conside- 
i*ably  reduced  ;  but  it  must  be  rcineinbered  tliat  all  the  other  New  York 
groups  traced  into  Michigan  exhibit  even  a  greater  attenuation  than  this 
parallel  would  imi)ly.'^'* 

•o'  I  finbrrtocil  In  this  Rroup  It  f^^-^t  of  irrit'*tonos,  which  I  subsequently  removc<i,  on  stadying 
their  iNiIootiiolotry.    ( Aruor.  .rour- Sci.  \'2\  xxxUl..  3.'»2. 

'^■^  I  have  st'VtTul  tlnie«  pnl.>llHh'<l  these  later  <i«'t«Tniln{it  Ions,  hut  I>r- Hunt  continues  to  quote 
from  my  Il»»p<>rt  ol  ls>l.  ( Am  T-Joiir,  Sri.  ami  Arts,  xlvl.,  :i.>7,)  havhijj  evidently  overlooked  my 
hitvr  juiiiounooment.    ^See,  j<ir  insf  iuo*-.  "Tlu'  (Jraii'l  Traverse  K!>Klan,"  (l?V»i»)  p.  M.^ 

»«>  Dr.  Hunt  thinks  ttn'  Salliia  ^trata  will  >(>t  he  found  to  attain  a^reator  thickness  in  MichtKan 
than  thai  a.s>.ii;niMl  t«>  thi-m  In  my  Uri>i)rtof  isr.l,  ( Amer.  Jour.  Scl,  und  Art,s.  xlvl.,  p.  35kj.)  The 
facts  announced  t»y  liini  would  certainly  Justify  such  Jiu  expectation:  Initl  embrace  the  opportu- 
nity to  state  that  tlionKh  hore.l  throu^di  ni  several  pla<  es  since  the  date  of  my  Report,  the  tliicknew 
has  not  tn-cn  found  uuiterially  preater  than  stated  In  ISOI, 
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Let  m  now  tminire  nlietlier  in  Ohio,  vrhidi  lies  cantignoiis  to  Mi<i|iii;»n, 
aaytliltig  can  bv  iliscovered  which  answure  to  the  Huron  group.  Tha 
"  iw«r  iMrtiuD  of  the  series  super- impoHod  upun  the  Block  Slate  of  Ohio, 
generally  been  passed  liy  with  the  remark  that  it  agipenrs  to  ho 
ifoosiliferuus,  or  thai  it  mag  belong  to  a  ililTerent  epoch  friim  the  foa- 
ifillferoiu  nuidHlones  above.  I  think,  however,  the  thickness  of  tliese 
■ubter-pBtunmitii.'  strata  has  not  been  i;eiiorally  Huspectml.  Ah  in  Michi- 
gan, »o  in  (Niio,  we  are  Endehteil  to  the  enterprise  stimulated  by  the  late 
p^troleum-iDduBtry,  for  the  diisclosare  of  the  full  extent  uf  the  argillaceous 
ami  tlag^  dvpositea  imniodiatcly  almve  ttic  Bla^k  Sliale.  Wo  are  now 
W*ured  of  the  <!xi«tence  of  a  vast  series  of  shales  in  Ohiu  wliich  corrcs- 
pond  bntli  in  position  and  in  lithulogieal  oharacters  to  the  Huron  group 
«f  Michigan.  In  Kuok  county  they  attain  a  measured  thickness  of  4B0 
feet.  Ilure,  ai^aiit,  we  discover  aniplu  svope  of  strata  In  answer  the 
dtnuiad*  of  the  New  York  Portage  and  (!henuiug,  without  bringing  in 
the  W»»crly  and  flritstowe  series  above. 

Id  E«ntucky  alao,  at  "Knob-lick,"  south  of  Danville,  and  at  other 
pointa,  we  diacover  a  series  of  argillaceous  strata  nut  less  than  80  feet 
Uilck,  reposing  apou  the  Black  Shale,  and  presenting  again  all  the  phy- 
•teal  cIisracteTs  of  tlie  Huron  group.  As  these  shales  are  sui-mounted  by 
ivnnhatouos  of  Keokuk  age,  we  have  no  stratigraphical  determination 
"h(illii.'r  tliey  should  he  synchronized  with  the  Huron  group,  or  the 
MarslialL  or  Uie  lower  part  of  tlie  MiBsissippi  group,  I  tliink  it  will  be 
■ilmlltwl,  however,  that  some  presumption  exists  that  they  lie  in  the 
tunison  of  the  Huron  Bhales. 

]a  Iowa  it  seems  not  unlikely  tliat  tlie  base  of  the  yellow  sandstone 
Mva,  with  its  bluish,  slightly  micaceous  sandstones,  comes  into  the 
tame  lonc ;  wliilc  tile  blue  slialeK,  Sp  feet  thick,  beneath  the  Lititographiu 
llnxulotiH  in  some  (lai'ts  of  Missouri,  may  probably  lie  more  correctly  syn- 
(limnizcd  with  the  argillaceous  sliales  of  the  Huron  group  than  with  the 
liUck  or  Genesee  section  of  that  group.  I  would  suggest  also  that  tlie 
lUinoin  iliales,  lomewliat  doubtfully  referred  by  Prof,  Wortheu  to  tlie  lioi'i- 
mn  of  the  Oenesee  shale,  may  lie  rather  in  the  horizon  of  the  Huron 
dikkw  of  Michigau, 

It  npponrs  f^'om  the  foregoing  statements  that  we  are  by  no  means  cora- 
Inllnl  to  fVHort  U>  the  Wavcrly  and  ]>Iarshall  series  to  discover  the  western 
KpTBWntatives  of  tlie  Portage  and  Chemung  of  New  York.  If  ttie  appar- 
•nit  rantjuuity  of  tlie  eaNt«m  and  western  formations  should  appear  to 
wmpel  such  identification,  let  it  bo  reraembci-ed  that  the  Knobstones 
•taadin  the  same  apparent  relation  to  the  Waverly  that  the  Waverly  does 
tatlis  Chemung,  and  yet  we  yield  to  the  weight  of  puleontologicAl  evidence 
in  ilimying  tlieir  eqiiivalency.  If,  moreover,  it  appears  that  the  Chemung 
*lttl  Portage  have  become  finer  and  more  argillaceous  in  their  westward 
mtnilon,  it  will  be  rememliered  that  the  Waverly  strata  also,  when  traced 
Jnto  Indiana,  Illinois,  and  Missouri,  have  assumed  a  finer  constitution, 
Mi  have  received  moreover  that  accession  of  calcareous  constituents 
irUcb  wc  always  expect  to  characterize  formations  remoter  from  the 
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ancient  continental  shoi-es.  > '°  During  the  periods  which  followed  the  Gene- 
see epoch,  the  time  was  approaching  when  the  agitations  of  the  terres- 
trial crust  should  culminate  in  the  spread  of  thousands  of  square  miles  of 
coarse  dtbris  over  the  bottom  of  tlie  continental  lagoon  of  North  America; 
the  materials  of  the  great  Carboniferous  Conglomerate.  In  the  progress 
of  the  gathering  convulsion,  the  movement  of  the  waters  had  attained 
such  a  degree  of  violence  during  the  period  of  the  Portage  and  Chemung 
as  to  give  rise  to  the  formation  of  flags  and  sandstones  within  the  limits 
of  the  State  of  New  York,  while  yet  the  quieter  waters  which  rested  over 
Michigan  and  Ohio  were  precipitating  only  the  materials  of  shales  ,  and 
the  regions  further  west  were  as  destitute  of  mechanical  sediments  as  of 
the  organic  debi'is  wliich  give  origin  to  limestones.  In  the  following  or 
Marshall  period,  the  disturbance  of  the  terrestri«al  crust  liad  attained  such 
a  limit  as  to  give  distribution  to  the  Catskill  and  so-called  Chemung  and 
Carboniferous  Conglomerates  of  New  York,  while  in  Ohio  and  Michigan, 
it  attained  only  such  a  degree  of  energy  as  liad  been  witnessed  in  New 
York  during  the  preceding  period,  and  resulted  in  the  sandstones  and 
shales  of  the  Waverly  and  Marshall  series.  Still  further  West  the  quiet 
conditions  of  limestone-making  continued  to  prevail.  In  the  Knobstone 
epoch  following  this,  the  agitation  had  extended  still  further  West.  While 
3,000  feet  of  mechanical  sediments  were  acciunulating  in  Pennsylvania, 
the  conditions  of  sandstone  accumulation  had  traveled  towards  tlie  centre 
of  the  American  lagoon  as  far  as  Indiana,  Kentucky  and  Tennessee,  while 
even  yet,  the  state  of  quiet  was  sufficient  in  Illinois  and  west  of  the  Mis- 
sissippi to  permit  the  existence  of  limestone  making  animals.  The  grand 
agitations  of  the  3Iillstone  grit  epoch  followed,  with  the  still  later  oscilla- 
tions of  the  surface  which  conditioned  the  phenomenon  of  the  Coal  epoch, 
terminated  by  the  tremendous  convulsions  which  gave  birth  to  the  moun- 
tain barriers  of  the  Atlantic  border.  But  none  of  these  events  were  felt 
in  the  far  West.  Deep  seas  and  limestone-forming  operations — as  Prof. 
Hall  has  well  shown*"  continued  to  characterize  the  history  of  the  inter- 
ior of  the  continent  while  the  coal  marshes  of  Ohio  and  Pennsylvania  were 
heaved  and  tossed  in  the  titanic  pastimes  of  geological  forces. 

This  sketch  of  the  succession  of  geological  events  shows  that  the  parallel- 
ism which  I  have  traced  is  in  strict  harmony  with  the  method  of  later  Pale- 
ontological  Time  ;  and  insteiwl  of  suggesting  abrupt  disappearances  and 
incongruous  synchronisms,  is  the  only  marshalling  of  the  American  strata 
which  keeps  perfect  time  with  the  grand  march  of  geological  events. 

"«  There  Is  a  priori  evl«lonco  asalnst  the  continuity  of  the  ChemnnK  and  Waverly.  Arenaceons 
solimcnts,  from  the  circumstances  an«t  con<lItlons  of  their  orljjln,  must  lv»  limited  In  extent,  at  least 
In  one  direction.  We  should  therefore  rjrpert  the  Chemung  to  jfrow  finer  and  to  lose  Its  physical 
Identity  In  Its  western  prolonKatlon ;  and.  If  a  sandstotio  recurs  nt  the  West,  the  Immediate  pre- 
tvmption  arises  that  It  Is  a  ph»'nomenon  of  rh.in«»'(l  continental  con<litions,  characterizing;  another 
geoloRlcuI  period.    Compare  Uall:  Foster  ami  Whitney's  Rep.  IT.  p.  2*^7 • 

"'  Report  on  the  Oeol.  and  Pal.  Mex.  Boundary  Surv.  p.  121;  Iowa  Grol.  Rop.  p.  137—141. 
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Stated  Meeting,  March  19,  1869. 
Present,  ten  members. 
JoHX  C.  Cbessox,  Vice-President,  in  the  Chair. 

Letters  accepting  membership  were  received  from  C.  L. 
RiitimeTer,  dated  Basel,  February,  18th,  and  from  J.  Prest- 
wich,  dated  Shoreham,  near  Seven-oaks,  England,  March  2, 
1869. 

A  letter  of  envoy  was  received  from  the  Meteorological 
Office  of  the  Royal  Society  at  London,  dated  Deo.  24,  1868. 

Donations  for  the  Library  were  received  from  the  Moteoro- 
logical  Office  of  the  Royal  Society  of  London,  from  M.  Che- 
valier, Membre  de  la  Commission  de  TExposition  Interna- 
tionale de  1867  at  Paris,  from  the  London  Board  of  Trade, 
from  the  Boston  Natural  History  Society,  from  the  American 
Antiquarian  Society  at  Worcester,  from  the  Editoi^s  of  the 
American  Journal  of  Arts  and  Sciences  at  New  Hayen,  i'rom 
Prof.  Cook,  State  Geologist  of  New  Jersey,  at  Newark,  i'rom 
Mr.  Henry  C.  Carey,  Mr.  Pliny  E.  Chnsc,  and  the  College  of 
Pharmacy,  at  Pliilade]i»hia,  and  from  the  Smithsonian  Insti- 
tute, at  Washington. 

Coinm*>dore  John  Marston  ])resent(^d,  for  the  cabinet,  four 
fragments  of  painted  pottery,  dug  up  by  him,  early  in  tlie  year 
1861,  from  the  soil  of  the  Island  of  Saeriliees,  near  Vera  Cruz, 
Mexico. 

The  principal  piece  is  5  inches  long  by  2  inches  wide,  a  sort  of  doll, 
with  a  fillet  over  the  head,  and  a  painted  white  plain  ribbon -like  colhir 
round  the  neck,  from  which  seems  to  have  depended  six  painted  white 
JUhI  red  tags,  four  on  the  breast,  and  one  behind  each  slioulder.  The  lillet 
over  the  forehead  is  painted  in  alternate  red  and  white  sections.  The  skin 
of  the  forehead  and  nose,  the  region  around  the  mouth,  the  lower  parts  of 
the  ears,  and  the  half-seen  eyeballs,  are  painted  the  same  dead  white  ;  the 
rest  of  the  doll  has  been  painted  a  deep  red,  much  of  which  has  worn  off. 
Two  banded  bent  arms  can  be  traced  down  the  sides  and  upon  the  breasts, 
ending  in  two  white  spots  for  hands.  An  attempt  has  been  made  to  sig. 
nify  the  left  arm  by  a  slight  relief.  The  head  has  tlie  Astec  monument 
look,  there  being  notliing  but  backhead  and  forehead.  The  eyes  are  half 
closed,  and  the  upper  teeth  exposed  by  the  drawing  back  of  the  upjjcr  lip. 
This  gives  the  impression  that  it  was  intended  to  represent  a  corpse  or 
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mummy.  Two  small  holes  show  that  the  cylinder  is  hollow ;  but  they  do 
not  communicate. 

One  of  the  other  three  pieces  is  a  whistle,  made  of  a  human  head  with- 
out neck,  the  aperture  slanting  up  over  the  forehead.  The  cheeks  are 
hugely  swollen,  and  the  mouth  set  to  represent  the  act  of  blowing.  The 
nose  is  colossal,  and  the  whole  thing  full  of  that  peculiar  humor  of  Mexi- 
can art,  which  is  so  strikingly  exhibited  in  the  set  of  masks  (?)  which  the 
Society  has  in  its  Poinsett  Cabinet. 

The  other  two  fragments  are  very  imperfect,  and  seem  to  have  been 
pipe-stands,  ornamented,  the  one  with  a  bird's  head,  and  the  other  with 
something  like  a  calf's. 

Judge  Cadwalader  read,  by  appointment,  an  obituary  notice 
of  Mr.  Bancker,  which  was  followed  by  remarks  by  Mr.  E.  K. 
Price,  describing  the  consequences  of  the  policy  inaugurated 
by  Mr.  Bancker,  as  President  of  the  Franklin  Insurance  Com- 
])any,  of  holding  a  large  number  of  small  mortgages.  To  the 
encouragements  and  facilities  which  this  policy  aflfords  me- 
chanics and  builders  with  small  capital,  and,  therefore,  to  Mr. 
Bancker,  the  City  of  Philadelphia  has  been  largely  indebted 
for  its  rapid  extension. 

Dr.  Emerson  communicated  a  description  of  an  ingenious 
and  important  improvement  in  Whitney's  Cotton  Gin  (1793), 
made  by  Mr.  R.  R.  Gwathmey,  of  Kentucky  (1867),  and 
already  adopted  by  planters  in  the  Southwestern  States. 

Whitney's  gin  requires  the  cotton  to  be  picked  by  hand  from  the  boll, 
before  it  can  be  ginned.  Gwathmey' s  machine,  by  simply  reversing  the  mo- 
tion of  the  saws,  rejects  the  hulls  unbroken,  and  thereby  increases  the 
working  capacity  of  a  field  hand  fouifold,  that  is,  from  the  old  rate  of  five 
bales  of  (400  lbs.)  per  month  to  twenty. 

Pending  nominations  Nos.  622  to  626  were  read. 

The  Chairman  of  the  Special  Committee  on  the  Letting  or 
Selling  of  the  Hall  reported  that  the  Committee  desired  the 
advice  of  the  Society  respecting  price.  In  view  of  the  small 
attendance  of  members,  on  motion,  this  subject  was  made  the 
order  of  business  for  the  next  meeting,  notice  to  be  sent  to  all 
the  members. 

On  motion  of  Prof.  Trego,  the  subject  of  the  Rittenhouse 
Clock  was  referred  to  the  Curators,  with  power  to  act,  report- 
ing their  action  to  the  Society. 

And  the  Society  was  adjourned. 
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OBITUABY  NOTICE  OF  MR.  BANCKER  BY  JUDGE  CADWALADER. 

Chasles  Nicoll  Banckeb,  one  of  our  oldest  members,  died  on  IGtli 
Febrnaiy  last,  aged  91  years.  The  Society's  request  that  I  would  prepare 
their  memorial  of  him  is  fulfilled  with  a  mournful  pleasure.  But  my 
domestic  connection  witli  him  was  so  close  that  the  duty  cannot  be  per- 
formed without  a  feeling  of  some  embarrassment.  The  spontaneous  ten- 
dency to  the  language  of  eulogium  will  be  restrained. 

I  will  not  here  speak  of  him  in  his  religious  or  social  relations.  My  re- 
marks will  be  limited  to  subjects  which  may  concern  more  directly  his 
relations  to  our  Society. 

We  may  thus  consider  the  career  of  Mr.  Bancker  as  a  merchant  on  an 
extended  scale,  as  a  practical  and  scientiiic  insurer,  and  as  a  man  of  gene- 
ral sdentific  information. 

New  York,  the  city  of  his  birth,  was,  in  the  days  of  his  youth,  a  place 
of  secondary  importance.  He  removed,  in  his  boyhood,  to  Philiidelphin, 
then  the  commercial,  political,  and  literary  metropolis,  where  he  entered 
the  counting  house  of  John  Guest,  one  of  the  largest  importers  from  Eng- 
land, and  was  thoroughly  educated  for  the  pursuit  of  commerce.  Before 
he  had  completed  his  twenty-first  year,  he  became,  through  his  abilities, 
energy,  and  assiduous  efficiency,  the  partner  of  Mr.  Guest,  who  changed 
his  residence  to  England,  leaving  their  vast  concerns  here  in  the  sole  charge 
of  his  young  associate.  This  was  Mr.  Bancker's  responsible  relation  for 
many  years,  including  the  latter  part  of  tlic  first  war,  and  a  great  part  of 
the  second  war,  of  the  French  revolution.  In  each  of  these  eventful  periods, 
the  commercial  navigation  of  the  world  was,  in  a  great  measure,  carried 
on  under  the  flag  of  the  United  States.  The  opi)osing  belligerents  asserted 
that  the  cargoes,  professedly  of  neutral  ownership,  in  vessels  thus  navi- 
gated, were  of  more  than  twenty  times  tlie  greatest  value  tliat  could  be 
honestly  owned  by  neutrals.  The  retaliatory  maritime  hostilities  of  the 
opposuig  belligerents  against  i)rofesse<l  neutrals  were  clnetly  directed 
ajjainst  the  United  States.  Cruiseis  and  privateers  captured  our  vessels 
and  those  of  avowed  enemies  almost  indiscriminately.  Such  were  the 
causes  of  the  maritime  war  of  the  United  States  with  France  in  1799,  and 
of  their  general  war  with  England  in  1812. 

I  heheve  that  Mr.  Bancker's  houj-e  in  trade  owned  no  vessels,  and 
neither  imported  nor  exported  merchandize  for  the  account  of  others.  The 

• 

immense  business  in  which  they  were  engaged  for  their  own  account  re- 
quired the  purchase  of  millions  of  sterling  bills.  This  important  part  of 
their  business  was  conducted  so  regularly  and  carefully  that  not  a  peiniy 
vas  ever  lost  from  the  failure  of  i)arties  to  vsuch  paper.  The  fact  is  reniark- 
ahle,  and  the  reason  is  interesting.  It  was  not  that  jiarties  to  the  paper 
(lid  not  fail.  Many  fiiilures  of  course  occurred.  Of  perhaps  five  sets  of 
Exchange,  three,  or  even  four,  through  capture,  might  not  reach  their 
destination.     But  there  was  no  loss,  for  the  reason  that  Mr.  Bancker's 
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house  took  no  bills  which  they  did  not,  on  sufficient  grounds,  believe  to 
have  beendrawn  upon  shipments,  or  intended  shipments,  of  adequate  value 
His  house  were  mere  buyers  in  tlie  exchange  market.  They  did  not  them^ 
selves  take,  or  directly  control,  any  security  except  the  personal  resi>onsi' 
bility  of  the  drawers  of  the  bills.    But  tliis  was  not  the  security  on  which 
they  relied.     Believing  that  the  business  in  which  every  bill  had  been 
drawn  was  legitimate,  they  had  no  doubt  that  the  bill  would  be  accepted 
abroad,  upon  the  credit  of  shipments  which  had  been,  or  would  be  fuUv 
insured  against  capture. 

Capricious  vacillation  marked  the  belligerent  conduct  of  the  British 
Government  in  the  occasional  suspension  and  renewal  of  ill  judi?ed  retail 
atx>ry  measures  affecting  neutrals.  A  sudden  commercial  crisis,  from  one 
of  the  most  ill-timed  of  these  vacillations,  caused,  in  1810,  an  unnreco. 
dented  depression  of  the  values  of  a  large  stock  of  British  imports  in  the 
United  States.  The  heaviest  losers  were  Guest  and  Bancker.  The  nart- 
nership  was  dissolved,  lie  retired  from  it,  without  retaining  any  pronertv 
but  was  not  indebted  to  any  one. 

During  the  interval  which  preceded  the  war  of  1812,  lie  visited  Fn^ 
land  on  business  of  Stephen  Girard,  then  the  wealthiest  merchant  of 
the  United  States,  with  results  of  extraordinary  profit  for  Mr.  Girard  and 
of  corresponding  advantage  to  himself.  He  soon  resumed  commercial 
business  on  liis  own  account,  and  continued  it  variously  for  several  years 
At  one  time,  he  dealt  largely  in  cotton,  including  the  product  of  the  i-e^ 
motest  parts  of  our  country  in  which  it  was  grown.  His  practical  experi- 
ence in  almost  all  subjects  of  internal  and  external  trade,  was  of  the  most 
extended  range. 

He  was  not  engaged  in  commerce  after  182G.  It  then  became  neces- 
sary for  him  to  seek  other  employment ;  and  his  attention  was  turned  to 
insurance. 

The  science  of  insurance — for  it  is  a  science — cannot  be  sufficiently 
taught  by  professors  of  law,  nor  fully  understood  by  mere  merchants,  nor 
very  deeply  fathomed  by  mere  mathematicians.     Insurance,  we  may  be 
told,  is  a  substitute  for  capital,  and  should  enable  men  without  capital  to 
engage  securely,  on  borrowed  means,  in  enterprises  otherwise  unduly 
hazardous  ;  and,  therefore,  that  where  insurance  has  been  made,  and  the 
premium  paid,  an^^hing  which  may  tend  to  prevent  fair  indemnification 
against  loss,  ought  in  law  to  be  deemed  a  breach  of  contract,  and  must 
in  ethics  be  a  subterfuge  and  fraud.     On  the  other  hand,  we  may  be  told 
that  the  contract  is  one  of  indemnity  against  a  risk  of  which  the  subject 
is  always  beyond  the  insurer's  reach  or  control,  and  is  at  the  exclusive 
charge  and  disposal  of  the  insured  ;  that  the  insurer  is  therefore  entitled 
always  to  expect  a  rigid  application  of  the  purest  principles  of  ethics  for 
the  protection  of  his  interests,  and  tliat  no  public  interest  would  be  pro- 
moted by  excusing  a  careless  disregard  of  his  rights.     Each  proposition, 
when  correctly  understood,  may,  with  certain  applications,  be  true.     But 
neither  proposition  is  of  much  practical  use.     In  the  absence  of  fraud, 
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penons  insured  do  not  ordinarily  forfeit  their  insurances  through  any 
mere  carelessness  of  themselves  or  their  agents.     But  no  prudent  insurer 
vQl  take  a  risk  where  any  interest  of  the  insured  would  be  promoted  by  care- 
Ueeneee  of  the  subject  of  the  risk.     Insurance,  it  has  again  been  often  said, 
is  an  aleatory  contract,  that  is  to  say,  a  bargain  upon  a  chance,  like  a 
throw  of  dice.      An  insurer's  tables  of  risks  may,  in  a  certain  sense, 
resemble  those  which   might  be  made  for    the   use  of  a  professional 
gamester  on  a  grand  scale.      But  beyond  this,  there  is  properly  no  anal- 
ogy to  gaming.     Insurance,  in  its  genei*al  results,  is,  in  fact,  though  not 
in  form,  a  contract  of  mutual  benefit ;  and  the  benefit  is  not,  in  any 
proper  sense,  uncertain  upon  either  side.     The  values  of  life  insurances 
can  thus  be  calculated  with  approximate  certainty,  because,  however 
uncertain  may  be  the  contmuance  of  an  individual  life,  the  average  dura- 
tion of  human  life,  is  known  from  experience,  and  is  almost  invariable. 
Then,  as  to  marine  insurances,  it  has  been  often  said  with  truth,  and,  in 
oar  own  city,  has  been  practically  tested  in  more  cases  than  one,  that  a 
merchant  employing  a  great  many  ships,   or  shipping  a  great  many 
cargoes,  may  prudently  calculate  for  himself  whether  he  would  more 
probably  lose  by  insuring  than  derive  benefit ;  in  other  words,  whether 
the  premiums  to  be  paid  would  probably  exceed  the  maritime  losses  to 
be  incurred. 

Fire  Insurance,  under  this  head,  is  not  an  exception.  Where  the 
risks  are  sufficiently  numerous,  at  points  detached  from  one  another, 
and  of  small  amounts,  or  where  large  risks  are  divided  among  several 
insurers,  the  rates  of  premium  are  safely  adjustable  to  a  standard  of  uni- 
formity. The  more  the  insurances  are  with  due  caution  multiplied,  and 
the  source  of  profit  increased,  the  greater  is  the  safety  of  the  insurer. 
These  are  truisms,  whatever  may  be  the  complexities  of  their  safe  appli- 
cation. I  will  not  add  any  general  remarks  concerning  the  reservation 
and  investment  of  accruing  income  to  meet  losses. 

It  is  a  misfortune  of  the  present  age,  and  an  especial  evil  in  this 
country,  that  men  do  not  scruple  to  engage  in  responsible  business, 
^thout  any  apprenticeship,  or  other  preparatory  training.  An  insurer 
without  experience  would  l)e.not  less  unfit  for  the  business  than  a  lands- 
roan  for  navigation.  In  Mr.  Bancker's  time,  interests  of  importance 
were  not  thus  trusted  in  untried  hands,  llis  youthful  experience  of 
Marine  insurance  had  been  acquired  when  it  was  i)rincipally  the  business 
of  underwriters  not  incorporated.  It  had  been  regulated  by  them  on  the 
wund  basis  of  self  interest.  The  insurance  of  his  own  shipments  may 
have  been  instructive  to  him,  but  had  probably  been  less  so  than  his 
necessary  constant  observation,  during  the  wars  of  the  French  revolution, 
of  the  transactions  of  other  merchants,  whose  bills  he  purchased  when 
the  safety  of  his  remittances  depended  upon  tlic  insurances  of  millions  in 
value  of  shipments  alloat,  whose  dangers  have  been  mentioned  under  a 
former  head.  lie  had  afterwjinls  been,  for  some  years,  the  a<j:ent,  in 
this  country,  of  one  of  the  largest  associations  of  English  insurers;  and 
had  been  a  director  of  a  life  insurance  company  in  this  city.      Fire 
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insurance  was  the  branch  of  the  business  in  which  he  proposed  specially 
to  engage.  To  the  preparatory  study  and  observation  of  the  peculiarities 
of  insurance  of  this  kind,  he  devoted  more  than  two  years  until  1829, 
when,  through  his  influence,  the  Franklin  Fire  Insurance  Company  was 
incorporated.  He  conducted  this  Company's  business  for  almost  forty 
years. 

At  his  death,  the  Company,  with  an  entire  capital  of  $400,000,  had  paid 
iive-and-a-half  millions  of  losses,  and  the  claims  unsettled  were  less  than 
$24,000.  The  annual  income  was  $360,000,  or  90  per  cent,  on  the  capi- 
tal. The  yearly  dividends  for  ten  years  had  been  82  per  cent. ;  and  the 
assets  wero  more  than  $2,600,000, — the  accrued  surplus  being  about 
$1,100,000.  Nothing  had  ever  been  lost  upon  an  investment ;  nor  was 
thci-e  an  existing  investment  of  doubtful  security.  This  complete  success 
of  the  Company  was  due  entirely  to  his  administration  of  its  aflfairs. 

The  attainment  of  such  success,  or  of.  much  greater  seeming  success, 
would  not  have  been  surprising,  or  even  extraordinary,  if  there  had,  in 
the  meantime,  been  a  corresponding  hazard  of  proportional  heavy  losses. 
But  such  hazard  had  not  been  incurred.  At  the  outset,  serious  difficul- 
ties wore  indeed  encountered  in  promoting  the  extension  of  the  new 
Company's  business  without  assuming  an  undue  proportion  of  extra- 
hazardous risks.  Of  risks  of  small  amount  in  Philadelphia,  most  of  the 
less  hazardous  were  taken  by  two  or  three  mutual  insurance  Companies 
of  long  established  standing,  which  made  no  dividends.  Competition 
for  such  risks,  at  full  premiums,  could  not  be  expected  until  a  corres- 
ponding surplus  fund,  in  addition  to  the  capital,  should  have  been  accu- 
mulated. The  division  of  large  risks  among  several  insurers  was  then 
diflicult,  if  not  impossible,  because  fire  insurers,  and  fire  insurance 
agencies,  were  few,  and  fire  insurance  brokers  fewer.  Upon  manu- 
facturing establishments  and  the  contents,  insurances  might  readily  have 
been  effected.  But  there  could  be  no  standard  of  premiums  on  such 
risks  uniformly  projiortional  to  the  actual  hazard,  because,  indei)endently 
of  the  combustibility  of  the  subjects,  and  of  general  reasons  which  under 
a  legislative  policy  of  artificial  protection  affect  such  risks,  the  con- 
stantly recurring  changes  in  the  protective  legislation  of  the  United 
States  made  the  inducements  to  care  of  such  subjects  by  the  parties 
insured  peculiarly  variable.  These  early  difficulties  were  for  a  time 
partly  overcome  by  the  obvious  and  ordinary,  though  often  unsatis- 
factory expedient  of  establishing  iigencies  at  points  more  or  less  distant. 
The  difficulties  were  completely  overcome  through  the  adoption  of  a  very 
simple  plan  to  multiply  insurances  upon  small  risks  near  home. 

The  plan  was  to  lend  on  first  mortgages  of  newly  constructed  dwelling 
houses  of  moderate  dimensions,  in  Philadelphia  and  the  suburbs,  enough 
money  to  pay  the  cost  of  the  ground  and  the  premium  of  a  i>erpetual 
insurance  on  tiio  buildings,  with  sometimes  the  addition  of  a  small  portion 
of  tiie  cost  of  tiieir  construction.  The  insurances  were,  of  course,  made 
by  the  Company's  own  policies.  The  two-fold  purpose  of  a  proper 
iiLsurance,  and  a  safe  investment,  was  thus  effected  in  every  such  case. 
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There  was  nothing  novel  in  such  transactions  of  combined  investment 
and  insurance.  The  novelty  in  this  Company's  transaction  of  such  busi- 
ness was,  that  they  were  the  first  insurers  who  made  it  $ysUmatie  instead 
of  oeean^tuU.  Every  builder  of  limited  means  became  aware  that  he 
eonld,  with  certainty,  on  making  such  an  insurance  with  this  Company, 
obtain  the  accommodation  of  such  a  loan  upon  mortgage,  and  that  the 
time  of  credit,  however  limited  in  form,  would,  in  fact,  be  indefinite,  if 
the  interest  were  punctually  paid.  The  Company's  business  of  this  kind 
increased  until  such  mortgage  investments,  I  believe,  1100  or  1200  in 
number,  of  an  average  amount  of  less  than  $3,000,  constituted  four-fifths 
of  the  assets. 

I  have  described  this  method  of  investment  in  order  to  introduce  the 
ititement  of  a  wonderful  truth.  It  is  that,  although  this  Company  has 
paid,  as  I  have  said,  five  and  a  half  millions  for  losses  by  fire,  these  losses 
hSTO  all,  with  one  or  two  insignificant  exceptions,  occurred  on  property 
ut  m»ftgaffed  to  the  Company.  The  exceptions  have  been  within  a  year 
or  two,  and  of  an  amount  so  small  as  to  be  quite  inappreciable.  Thus,  it 
may  be  said  that  these  insurances  and  investments  have  actually  been 
made  without  any  lou.  The  Company,  for  several  years  past,  might  have 
innnaUy  divided  more  than  20  per  cent,  on  their  capital,  though  during 
tbe  whole  of  this  time,  not  a  single  new  insurance  had  been  efifected.  I 
do  not  mean  that  it  would  in  that  case,  have  been  prudent  for  insurers  to 
hsTO  done  so.  But  the  fact  attests  the  safety  of  the  business  of  an  insurer 
who  while  extending  it  to  the  utmost  fair  limit,  adheres  to  the  cardinal 
maxim,  already  mentioned,  of  neter  insuring  wJiere  the  interest  of  the  in- 
tured  might  be  promoted  by  curelessnens  of  the  subject  of  insurance. 

But  who  may  be  tlie  cautious  and  energetic  insurer  capable  of  combin- 
ing constant  adherence  to  this  maxim  with  a  continual  increase  of  busi- 
nen?  Without  answering  the  general  question,  let  us  consider  Mr. 
Bsmcker's  peculiar  capacity  for  executing  the  two-fold  function. 

Hii  perception  was  most  acute,  clear  and  comprehensive,  his  intellectual 
energy  the  most  active,  his  decision  was  always  prompt,  and  his  purpose 
fim.  I  have  already  shown  that  the  range  of  his  practical  experience  was 
ilmost  universal.  Let  me  add  here  that  no  extent  or  magnitude  of  his 
operations  ever  prevented  his  vigilant,  particular,  and  accurate  attention 
to  the  minutest  details  of  any  and  every  business  in  which  he  was  con- 
cerned for  himself  or  others.  This  minute  attention  to  the  details  of  his 
dnty  was  continued  until  the  closing  hour  of  his  life. 

As  a  man  of  general  scientific  tastes  and  attainments,  he  was  known 
within  these  walls,  and  extensively  beyond  them.  The  general  results  of 
existing  knowledge  were,  in  the  concrete,  well  understood  by  him  ;  and 
^  pursued  experimental  and  analytical  investigation  sufiioiently  to  enable 
him  to  understand  the  causes  and  modes  of  improvement,  and  to  keep  })ace 
with  its  progress.  His  mind  was  thus  amply  stored  with  true  knowledge. 
He  was  a  constant,  it  might  be  said,  univei*sal  reader.  To  the  day  of  his 
death,  he  read  as  a  student,  not,  according  to  the  ordinary  habit  of  old 
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age,  as  a  critic  or  a  censor.  His  own  extensive  library  contained,  in  the- 
ology, in  metaphysics,  in  history,  belles  lettres,  natural  philosophy,  and 
every  other  department  of  useful  knowledge,  or  polite  acoomplishment, 
all  the  literature  of  his  varied  and  unremitting  study.  New  books  in  eveiy 
department,  read  by  him,  and  on  his  parlor  table  upon  their  first  publi- 
cation, were,  in  due  season,  transferred  to  their  proper  shelves.  His  phi- 
losophical apparatus,  constantly  renewed  from  all  parts  of  the  world,  was 
the  collection  of  his  long  lifetime,  and,  like  his  library,  was  arranged 
according  to  the  most  improved  plan.  Possibly  this  apparatus  may  now, 
in  some  part,  be  antiquated.  But  I  am  informed  that  in  certain  depart- 
ments, every  modem  improvement  has  been  supplied,  and  that,  under 
some  heads,  for  example  the  polarization  of  light,  the  means  and  ap- 
pliances for  illustrative  experiment  are  complete  and  unsurpassed. 

He  took  pleasure  in  promoting  and  assisting  the  pursuit  of  useful 
knowledge  by  others.  Buch  a  man  may,  through  such  benevolence,  con- 
tribute more  to  the  diffusion  of  scientific  information  than  those  who 
justly  obtain  the  praise  of  useful  discoverers.  Public  lecturers  on 
natural  philosophy  and  on  experimental  chemistry,  had  always  the  fiee 
use  of  his  apparatus.  They  frequently  availed  themselves  of  the  privi- 
lege. I  heard,  in  my  childhood,  public  acknowledgments  of  his  liberality 
in  this  respect ;  and  they  were,  after  the  lapse  of  half  a  century,  renewed 
in  the  hearing,  perhaps,  of  others  now  present. 

If  I  have  described  him  rightly,  it  will  be  understood  that  he  may  have 
been  eminently  capable  of  comparing  the  results  of  investigations  by 
other  persons  in  different  branches  of  art  and  science.  This  made  hia 
conversation  often  useful  and  instructive  to  practical  men.  Fallacious 
pretensions  to  originality  of  invention  he  detected  at  once,  by  intuition, 
as  it  were.  He  discerned,  with  as  quick  a  glance,  latent  merit  which 
was  ultimately  to  succeed,  not  only  in  the  practical,  but  likewise  in  the 
fine  arts. 


Stated  Meeting,  April  2,  1869. 

Present,  twenty -two  members. 

John  C.  Cresson,  Vice-President,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  S.  Nillson, 
dated  Lund,  Sweden,  3d  Marz,  1869. 

A  letter  was  received  from  Mr.  J.  Whiteaves,  Curator  of 
the  Museum  of  tlie  Natural  History  Society  at  Montreal,  dated 
March   29,  1869,  acknowledging  the  receipt  of  Transactions 
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snd  Proceedings,  and  offering  a  set  of  the  Canadian  Naturalist 
in  exchange. 

A  letter  from  the  London  Antiquarian  Society,  acknowl- 
edged the  receipt  of  Proceedings,  A.  P.  S.,  No.  80. 

Donations  for  the  Library  were  received  from  the  London 
Geological  Society,  Essex  Institute,  Peabody  Academy  at 
Salem,  New  Bedford  Library,  George  E.  Ellis  of  Cambridge, 
New  Jersey  Historical  Society,  Franklin  Institute,  Academy 
of  Natural  Sciences,  Philadelphia,  and  the  Protestant  Episco- 
pal Church  Hospital. 

The  decease  of  Dr.  Robley  Dunglison  on  the  1st  inst.,  aged 
71,  at  Philadelphia,  was  announced  by  Mr.  Peale,  and  on  mo- 
tion of  Mr.  Fraley,  Dr.  Pancoast  was  appointed  to  prepare  an 
obituary  notice  of  the  deceased. 

Professor  Trego  communicated  an  extract  from  a  letter  from 
Mr.  Davidson  of  the  Coast  Survey,  to  Mr.  D.  B.  Smith  of 
fiermantown,  detailing  the  method  employed  to  obtain  the 
recent  determination  of  Longitude  and  the  velocity  of  the 
electric  current  between  Cambridge  and  San  Francisco. 


8aii  FranclMco  Chronograph. 
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Vocal  circuit  fW 
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0.  Sending  pen. 


I.  Reel vln;j:  pen. 


Flarth  at  San 
Francisco 


San  Francisco,  March  Ut,  1869. 

I  give  you  the  first  written  news  not  only  of  our  telegraph  longitude 
success,  but  of  the  success  of  my  plan  for  determining  the  tin\e  of  trann- 
fni$$ion  of  clock  signaUfrom  my  clock  to  Cambridge  and  back,  over  7,000 
miles  of  wire,  through  IIJ  rei>caters  and  a  multitude  of  relays.  Througli 
the  lil)erality  of  the  Western  Union  Telegraph  C-oinpany,  1  had  two 
trauft-continental   lines  placed  at  my  use,  and  last  night  I  succeeded 
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beautifully.  My  circuit  was  as  follows.  My  clock  breaks  the  local 
circuit  every  second,  depriving  the  helix  A  of  its  electricity,  and  the 
magnet  of  its  magnetism.  This  relieves  the  armature  B,  which  is  drawn 
away  by  a  spring,  and  the  pen  C  makes  its  record  on  the  revolving 
cylinders  of  the  chronograph.  At  the  same  instant  the  main  current  to 
Cambridge  and  back  is  broken  by  the  insulated  prolongation  of  the  arma- 
ture at  D,  and  the  break  transmitted  to  Cambridge  and  back,  through 
7,000  miles  of  wire,  to  my  relay  E,  which  relieves  the  armature  F,  and 
the  local  circuit  is  broken  ;  the  helix  G  deprived  of  its  electricity  and  the 
magnet  of  its  magnetism,  relieving  the  armature  H,  which  is  drawn 
away  by  a  spring,  and  the  pen  I  makes  the  record  on  the  revolving 
cylinders  of  the  chronograph.  These  two  pens  are  on  the  same  horizontal 
line.  Our  experiments  show  that  it  took  0.87  of  a  second  to  traverse  the 
above  circuit.  I  also  made  experiments  through  to  Buffalo,  Chicago, 
Omaha,  Cheyenne,  Bait  Lake,  and  Virginia,  and  back.  All  successful. 
As  this  experiment  was  not  contemplated  by  the  programme  of  the  longi- 
tude experiments,  I  have  the  satisfaction  of  seeing  my  ingenuity  success- 
fully proved. 

Prof.  Kirkwood  communics^ted  through  Mr.  Chase  a  discus- 
sion of  the  periodicity  of  the  Sun's  spots. 

Mr.  Chase  made  a  communication  of  certain  curious  rela- 
tionships of  astronomical  elements. 

Mr.  Dubois  presented  through  Dr.  Harris  a  specimen  and 
analysis  of  silver  ore. 

Mr.  Dubois  offers  the  following  recent  notes  from  the  Assay  Office,  IT. 
8.  Mint: 

By  far  the  largest  single  piece  of  silver  ever  brought  to  the  Mint,  was 
a  cake  or  test-bottom,  deposited  on  the  16th  March,  by  Mr.  Christian, 
President  of  the  Brown  Silver  Mining  Company,  of  Colorado.  Its  weight 
was  4,343  ounces  troy,  equal  to  290  lbs.  avoird.  nearly.  There  was  a 
small  proportion  of  gold,  and  the  net  Mint  value  was  5, 720  dollars,  silver 
coin.  This  was  stated  to  have  been  extracted  from  twenty  tons  of  galena 
in  the  gangue  ;  making  about  286  dollars  to  the  ton. 

In  the  Report  of  the  British  Commission  on  International  Coinage, 
lately  published,  we  find  an  extract  from  the  "Journal  des  Debats,"  of 
Nov.  13th,  1866,  stating  that  the  German  assayers  had  found  the  average 
fineness  of  French  gold  coins  of  that  year  to  be  808  thousandths,  "and  a 
fraction."  It  adds  that  this  is  an  unworthy  source  of  gain  to  Grovem- 
ment,  whose  ambition  it  should  be  to  have  the  coins  correct. 

The  "Moniteur"  of  Nov.  20th  (official  organ),  replies,  that  this  is  as 
near  to  standard  as  can  be  expected  from  the  defects  of  practical  opera- 
tion ;  and  that  it  is  the  duty  of  Government  to  prevent  these  "ill-founded 
criticisms." 
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Oar  own  assays  for  many  years,  have  proved  a  deficiency  in  the  French 
coins,  averaging  about  one  thousandth. 

The  apology  of  the  ''Moniteur ''  has  no  just  foundation.  Both  at  this 
Mint,  and  at  San  Francisco,  the  gold  coins  are  kept  close  to  the  mark, 
icaroely  varying  the  tenth  of  a  thousandth ;  as  is  proved  by  annual 
assays,  and  by  foreign  reports.    British  coinage  is  equally  exact. 

This  fkct  affords  an  argument  against  the  project  of  International 
Coinage.  If  we  work  to  000,  and  France  to  899  or  less,  and  both  pass 
alike,  the  difference  is  against  us. 

We  have  a  letter  from  a  gentleman  of  South  Carolina,  an  extract  from 
which  may  lead  to  philosophical  reflections,  and  therefore  be  in  place  : 

"Oar  State,  poor  as  it  is,  is  full  of  coin.  Planters  will  huvo  nothing  to 
do  with  securities.  They  can*t  spend  money  on  negroes — they  have  land 
enough — and  so  they  get  gold,  and  bury  it.  I  know  of  more  than  one 
who  has  over  80,000  dollars  in  gold,  and  of  one  who  has  80,000  dollars. 

"Even  the  5  cent  nickel  is  hoarded  to  an  enormous  extent.  We  have 
sent  great  quantities  into  the  interior,  but  in  travelling  in  the  country 
yoQ  win  never  meet  with  them.  I  am  told  they  are  regarded  as  of  full 
lilver  value." 

Herewith  is  shown  to  the  Society,  a  specimen  of  silver  ore  from  the 
White  Pine  Region  of  Nevada,  which  is  now  drawing  so  much  attention. 
This  new  mining  district  is  in  Lander  county,  in  the  mountain  range,  east 
of  the  Reese  River  district. 

This  specimen  is  from  the  ''Black  Spider  Mine,'*  and  is  a  silicious 
gingue  containing  sulphides  of  copper  and  antimony,  with  rich  seams  of 
chloride  of  silver.  It  came  marked  "$10,000  per  ton,''  and  Mr.  Eck- 
feldt's  assay  found  it  to  contain  half  that  })roportion  ;  or  as  we  prefer  to 
My  in  such  cases,  $2.50  per  pound  ;  inasmuch  as  such  ores  are  not  found 
by  the  ton  ;  and  it  is  desirable  to  avoid  the  grandiloquence  which  favors 
deception. 

Mr.  P.  W.  Sheafer  communicated  through  the  Secretary 
some  boring  records  from  the  Anthracite  Basins. 

The  Committee  on  the  disposal  of  the  Hall  reported,  and 
on  motion  of  Dr.  Le  Conte,  the  subject  was  ])()stponed. 

The  Publication  Committee  requested  instructions  as  to  the 
disposal  of  ninety  pages  of  new  matter,  with  several  wood 
cuts  and  two  more  plates  inserted  by  Prof.  Cope  in  the  me- 
moir now  going  through  the  press,  explaining  that  the  origi- 
nal estimate  of  cost  would  probably  cover  the  expense  of  the 
new  matter.  On  motion  of  Dr.  Le  Conte  the  subject  was  re- 
fcrrtxl  to  the  original  Committee. 

Pending  nominations,  N<;s.  022  to  626  were  read. 

And  the  Society  was  adjourned. 
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ON  THE  PERIODICITY  OF  THE  SOLAR  SPOTS. 

By  Daniel  Eirkwood. 
§  /. — The  Results  of  Observation, 

(1.)  The  most  ancient  observations  of  sun-spots,  of  which  we  have  any 
record,  are  those  of  the  Chinese  in  the  year  321,  A.  D.  The  first  notioe 
of  their  detection  by  Europeans  is  found  in  the  annals  of  the  Frankish 
kings.  A  black  spot,  according  to  Adelmus,  was  seen  on  the  sun's  disk, 
March  17th,  807,  and  continued  visible  8  days.  Similar  phenomena  were 
again  observed  from  the  28th  of  May  to  the  26th  of  August,  A.  D.  840. 
The  year  1096  was  also  signalised  by  the  appearance  of  spots  so  large  as 
to  be  visible  to  the  naked  eye.  The  next  date,  in  chronological  order,  is 
that  of  1161,  wlien  a  spot  was  seen  by  Averroes.  Finally,  on  the  7th, 
8th,  and  16th  of  December,  1590,  '^a  great  blacke  spot  on  the  sunne," 
apparently  "about  the  bignesse  of  a  shilling,*'  was  observed  at  sea  by 
those  on  board  the  ship  "Richard  of  Arundell."*  The  foregoing  are, 
we  believe,  the  only  undoubted  instances  in  which  these  phenomena  were 
observed  previous  to  the  invention  of  the  telescope. 

(2.)  From  1610  to  1750  the  sun  was  fi-eqiiently  observed  through  instru- 
ments of  various  optical  power,  and  the  sparseness,  or  even  the  entire 
absence  of  spots,  during  considerable  intervals  of  time,  as  well  as  their 
great  number  and  magnitude  at  other  epochs,  were  noticed  by  different 
astronomers.  From  the  latter  date  till  the  close  of  the  first  quarter  of  the 
present  century  the  solar  observations  were  more  frequent  and  regular ; 
still,  no  idea  of  the  prevalence  of  law  in  the  varying  numbers  and  magni- 
tudes of  these  mysterious  objects  had  been  even  conjectured.  We  come 
now,  however,  to  a  most  interesting  and  remarkable  epoch  in  the  history 
of  solar  physics. 

(3.)  r/i€  11- Tear  Period  of  8chwabe,^ln  1826,  Hofrath  Schwabe,  of 
Dessau,  commenced  a  series  of  sun-spot  observations,  which  have  been 
continued  without  interruption  to  the  present  time  (1869).  On  each 
clear  day  he  notes  the  number  of  visible  groups,  giving  to  each  a  special 
designation,  to  guard  against  counting  it  twice  in  a  single  rotation  of  the 
sun.  In  the  first  year,  1826,  118  spots  were  observed;  the  number  was 
considerably  greater  in  1827  ;  and  in  1828  it  had  increased  to  225.  During 
the  next  five  years  there  was  a  gradual  decrease;  the  minimum  being 
reached  in  1833.  The  results  of  43  years'  observations  are  presented  at 
one  view  in  the  following  table : 

•  For  authorities  se«  Humboldt's  Cosmos,  Vol.  IV.,  and  Chambers'  Descrlp.  Astronomy,  p.  «. 
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C4.)  This  table  presents  a  very  marked  periodicity :  the  inter\-al  be- 
tween two  consecutive  maxima  or  minima,  being,  acconling  to  Schwabe, 
about  10  years.  Soon  after  tlie  announcement  of  this  interesting  dis- 
covery Dr.  Lamont,  of  Munich,  detected  a  corresponding  decennial 
period  in  the  variation  of  the  magnetic  needle ;  the  epix^hs  of  maxima 
and  minima  in  the  latter  coinciding  with  those  in  the  former.  These 
results  have  also  been  confirmed  by  other  obser>'ers  in  places  quite 
remote  from  each  other ;  so  that  the  decennial  magnetic  cycle  may  l>e 
regarded  as  well  established.  The  equality  of  this  period  with  that  of 
the  solar  spots  naturally  suggested  the  hyjwthesis  of  their  intimate  rela- 
tionship. Such  a  causal  connection  may  be  difficult  of  explanation  :  the 
fact,  however,  is  placed  beyond  doubt  by  the  researches  of  AVolf  and 
Sabine.*     The  former,  besides  carefully  observing  tlie  sun-siK)ts  since 

*  Thew  niajTn^tlc  variations,  which  will  not  be  dlsHUSscd  in  the  |)n*!*ont  i»a|UT,  nro  niontlojUMl  to 
jrlve  coroplet4.'ne»8  of  view  to  the  phenomena  under  consUleratlon.  It  Is  uUo  worthy  of  remark 
that  the  Aarora  Boreallt  la  believed  to  exhibit  a  corresponUlni;  periodicity. 
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1847,  has  discussed  all  accessible  recorded  observations,  both  solar  and 
magnetic,  bearing  on  the  subject.  He  has  thus  ascertained  a  number  of 
epochs  of  maxima  and  minima  anterior  to  those  observed  by  Schwabe, — 
from  all  of  which  he  has  determined  the  period  of  the  spots  to  be 
11.11  years.  He  undertakes  to  show,  moreover,  that  this  period  coincides 
more  exactly  with  that  of  the  magnetic  variation  than  the  10-year  cycle 
of  Lament. 

(5.)  The  56- year  Period. — Besides  Schwabe' s  period  of  11  years,  Wolf 
finds  a  larger  cycle  of  55  years,  in  which  the  solar  activity  passes  through 
a  series  of  changes.  It  is  not,  however,  so  distinctly  marked  as  the  cycle 
of  Schwabe.  Its  last  maximum  was  about  1837,  and  that  preceding, 
about  1780.  The  relative  number  of  spots  in  different  years,  from  1749  to 
1826,  when  Schwabe  commenced  his  systematic  observations,  are  given 
(according  to  Wolf)  in  Table  II. 

TABLE  IL 
Solar  Spots,  from  1749  to  1825. 
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18.3         1                        ,!     1H24 

6.7 

nm 

60.8         i             !            r     1825 

17.4 

1787 

92.8 

! 

1 
1 

1 

i              i 

(6.)  The  233-2)tiy  Period.— Prof.  Wolf,  after  carefully  discussing  his 
own  and  Schwabe' s  observations,  claims  to  have  discovered  two  or  three 
minor  periods  of  solar  activity.     **By  projecting  all  the  results  in  a  con- 
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tmuoiu  ciinre,  he  finds  in  it  a  series  of  small  undulations  succeeding  each 
other  St  an  average  intei*val  of  7.65  months,'**  or  233  days. 

(7.)  The  27-Day  Period. — The  same  astronomer  thinks  he  has  detected 
s  short  period  of  variation  corresponding  to  the  sun's  time  of  rotation 
with  respect  to  the  earth,  or  about  27  days. 

(8.)  The  584-i>a^  Period, — De  La  Rue,  Stewart  and  LoBwy,  have  found 
s  period  varying  between  18  and  20  mouths ;  the  mean  being  about  584 
day8.f  Other  periods  of  maxima  and  minima  will  probably  be  detected ; 
hat  those  we  have  enumerated  are  perhaps  the  only  ones  sufficiently  well 
established  to  justify  any  attempt  at  explanation. 

g  7J. — Discuision  of  tlie  Phenomena, 

(9.)  That  the  solar  spots  are  produced  in  some  way  by  the  i)lanotary 
disturbance  of  the  photosphere,  is  now  generally  admittc<l.  As  yet, 
however,  the  manner  in  which  this  influence  is  exerted,  can  be  little  more 
than  matter  of  conjecture.  If  the  action  is  analogous  t-o  that  of  the  moon 
on  the  earth,  the  relative  disturbing  power  of  the  dififerent  members  of 
the  system  will  be  as  follows  : 

TABLE  in. 
Relative  Isfluekce  of  the  Planets  on  the  Sun's  Surface. 


yonur. 

MdtM. 

In  Aph. 

0:j 

102 

At  .v.  Dixt. 

^n  Perih. 

Mercury 

Tff(riu^j    (Leverricr); 

Ill 
180 

219 
355 

Venus 
Earth 

Tff+2ir 

203 
95 

207 
100 

211 
105 

Mars 

Jupiter 

Saturn 

T0'l7 

2 

194 

8 

3 

214 
10 

4 

23G 

12 

Uranus 
Neptune 

0 
0 

0 
0 

0 
0 

This  table  is  derived  from  the  fonuula 


ifvhere  o  represents  the  disturbing  power  of  a  planet,  r»,  its  mass, 
aiid       f/,  its  distance. 

(10.)  The  connection  between  the  number  of  sun-spots  and  the  posi- 
tions of  the  planets  was  noticed  by  Wolf  as  long  since  as  1858.  In  the 
Cofnpte»  lienduHy  for  January,  1859,  he  published  a  formula  in  which  the 
number  of  sun-spots  was  made  to  depend  on  the  different  configurations 
of  Venus,  the  Earth,  Jupiter  and  Saturn.  In  tlie  learned  and  intei*esting 
memoir — previously  referred  to — of  Dc  l^a  Rue,  Stewart  and  I^oiwy,  the 
causal  connection  between  the  positions  of  Venus  and  Jupiter  and  the 
Ix'haviour  of  sun-spots  seems  to  be  clearly  established.     Professor  Wil- 

•  sir  Jolin  HertJchpl.  Quart.  Jour.  8cl.,  Vol.  I.,  p.  22.r<.  April,  1S64. 
t  Am.  Jouni.  of  Sci.  and  Arts,  for  March,  1S67. 
A.  P.  S. — VOL.  XI — M 
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liam  A.  Norton,  of  Yale  College,  in  his  "Treatise  on  Astronomy,"  pp. 
434 — 436,  presents  a  brief  but  valuable  discussion  of  the  same  subject. 
An  inspection,  however,  of  Table  III.,  shows  that  writers  generally  have 
given  undue  weight  to  Saturn's  influence.  Again,  although  Mercury's 
action  at  aphelion  is  but  feeble,  and  even  at  his  mean  distance,  less  than 
that  of  Venus  or  Jupiter,  his  perturbing  power  at  perihelion  is  the 
greatest  of  all  planets — a  fact  which  certainly  demands  consideration  in 
any  theory  which  refers  the  origin  of  solar  spots  to  planetary  agency. 
In  short,  after  giving  the  subject  much  study  and  attention,  I  deem  it 
impossible,  with  the  numbers  given  in  table  III.,  and  without  the  intro- 
duction of  any  modifying  cause,  to  establish  a  general  correspondence 
between  the  diflferent  sun-spot  periods  and  those  of  regularly  recurring 
planetary  configurations. 

(11.)  But  the  hypothesis  that  a  particular  portion  of  the  sun's  surface 
is  more  favorable  to  spot  formation — or,  in  other  words,  more  susceptible 
to  planetary  influence — than  others,  will,  it  is  believed,  obviate  all  diffi- 
culty. Is  there,  then,  any  independent  probability  of  the  truth  of  this 
hypothesis?  It  is  well  known  that  the  formation  of  spots  occurs  chiefly 
between  particular  parallels  of  latitude,  and  that  the  numbers  are  greater 
in  the  northern  than  in  the  southern  hemisphere.  It  seems,  therefore,  at 
least  not  improbable  that  a  like  difference  may  exist  in  regard  to  longi- 
tude. **S6mmering  directs  attention  to  the  fact,  that  there  are  certain 
meridian  belts  on  the  sun's  disk,  in  which  he  had  never  observed  a  solar- 
spot  for  many  years  together."*  Buys-Ballot,  of  Utrecht,  has  found, 
from  an  elaborate  discussion  of  a  great  number  of  meteorological  ob- 
servations, that  there  is  a  short  period  of  variation  in  the  amount  of  solar 
heat  received  by  our  planet ;  the  period  from  maximum  to  maximum 
coinciding,  at  least  approximately,  with  that  of  the  sun's  rotation  with 
respect  to  the  earth.  Sir  William  Herschel  also  believed  that  one  side 
of  the  sun,  on  account  of  some  peculiarity  in  its  physical  constitution, 
was  less  adapted  to  radiate  light  and  heat  than  the  other. 

(12.)  On  the  hypothesis  which  we  have  ventured  to  suggest,  the  sun- 
spot  period  would  be  equal  to  the  interval  between  two  conjunctions  of 
the  disturbing  planets  on  the  hcliographic  meridian  (designated  by  M)  of 
that  part  of  the  surface  most  susceptible  to  their  influence.  It  would 
depend,  therefore,  on  the  ratio  of  the  sim's  period  of  rotation  to  the  inter- 
val between  two  consecutive  conjunctions  of  such  planets.  Or,  as  Mer- 
cury's influence  is  extremely  variable,  a  maximum  would  be  produced 
by  this  planet's  perihelion  passage,  when  the  most  susceptible  paii;  of  the 
sun's  surface  had  the  same,  or  nearly  the  same,  heliocentric  longitude. 
In  order,  then,  to  test  this  hypothesis,  we  must  flrst  inquire  what  is  the 
most  probable  period  of  the  sun's  rotation? 

(13.)  On  account  of  the  proper  motion  of  the  solar  spots,  the  time  of 
the  sun's  rotation  as  determined  by  their  apparent  motion  across  the 
disk,  varies  from  about  25  to  29  days.     The  proper  motion  of  the  spots 

*  Homboldt'i  Cosmos.  Vol.  IV.,  p.  378. 
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fa»B  recently  been  discussed  with  great  lalwr  and  ability  by  Professor 
BpMrer,  of  Anclam,  and  Mr.  Cftrriugton,  of  England,  who  have  shown 
cauclnsively  that  the  rapidity  uf  movement  THries  regularly  with  the  la^- 
tude.  Tbe  oquntorisl  portions  have  the  tp*eat«Ht  angular  velocity;  iu 
other  words,  the  propci'  nioi.ion  of  the  spots  is  in  a  direction  contrary  to 
Uiat  of  the  mill's  cotallon.  The  formula  by  which  the  astronomers  muned 
tocpress  the  law  for  the  ttG[icndcnce  of  the  sun's  apparent  x>eriod  of  rota- 
tion (IU  the  latitude  ure  hs  follows : 

According  to  Cnrriugion,  ?  =  865'  —  165'  si»  ]  i     .  .        (1) 

"  •'  8p«Bror.        s  =  16.-8475  —  3=.3812  tin  (41°l3'  +  (,).  (2) 

whpi»  f  is  the  arc  described  in  a  solar  d»y.     Tlie  true  time  of  rotation  is 

■Uppow^d  to  be  that  indicated  by  an  eqii.itorial  spot ;  nud  on  this  awump- 

tion,  (1)  gives 

P  ,  ii-JBTll  =  2*1  23M8"  28" (3) 

or,  <a,>  ^vcs 

P  _  2*. ''62447  ^  24"  U"  B9™  0-  ......        (4) 

Tba  true  VAliie  is  probably  between  the  results  hero  given. 

(14.)  But  will  this  modifying  element  in  the  tJieory  of  planetary  action 
offiinl  n  satislHctory  explanation  of  the  periodic  recuireDce  of  maxima 
and  minima  of  solar  sputs?    Let  us  consider. 

(o.)  The  ll-l'«ur  CgeU. — The  anomalistio  period  of  ilcrcury  is  8".' 
»T02.KUil 

87.''e7(l2  ..  46  -  4040.18292^  U.fOn  ^T (5) 

This  is  very  nearly  vtpial  to  Woirs  value  of  the  cycle,  and  agro«s  at 
kMWt  «c|niilly  well  with  recorded  facts.*     Again, 

-j^  -    24.182504  _  24' 191' 41>">21« (6) 

which  is  nc.11'1;  a  mean  between  8)i<>erer'B  and  Carriiif-Utn's  values  of  the 
Mio's  pBri<»l  of  rotation.  With  this,  thnrefore,  as  the  time  of  the  sun's 
aslat  revolution,  we  have  46  times  the  {leriod  of  Mercury — equal  to  16U 
tlmei  that  of  tliu  sun's  rotation.  The  r«currcniw  of  maxima  nt  mean 
InlervatH  of  11.077  years  would  thus  tie  acc-ount^id  for.f  Again,  the 
epochs  at.  which  aiin-sixits  wore  seen  before  the  invention  of  the  t«lc«cape 
may  be  prvsunied.  with  much  probability,  to  have  been  nearly  oo-inrident 
with  the  maxima  epochs  of  Hchwaho's  cycle.      Now,  it  is  a  remarkable 

*  Tbe  rollovring  astronomical  cycles  are  also  nearly  equal  to  this  period 

of  variation : 

I.  IHperiodsof  Tonus  =  lt.n>4r.  I  4.  17(,— 11.030^ 
S.  S3Hyn.  per.ofUer.  — IM04  '  0.  28/,=  ll,0SS 
3.  I  periudof  Jupiter.^11.660  '  6.  45(,-11.063, 
•n»  [,;:;lho  syn.  {ler.  of  Venus  with  respect  to  Jupiter;  ^=syn.  per.  of 

]|L>tvury  with  respect  to  Venus;  and  (,~that  of  Mercury  witli  respect  to 


ui  H  pmtHly  *l 
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fact  that  all  of  those  dates  given  in  Art.  (1),  except  perhaps  the  last,  har- 
monise with  the  value  which  we  have  adopted  for  Schwabe's  period  of 
variation.     Thus, 

From  321,  A.D.  to  1860,  we  have  139  periods  of  11.072+years  each. 
*'     821  to  807  "        44        **  11.045  ** 

**     807.22        to  840.5       **  3        *'  11.093  " 

*'     840.5  to  1096        **        23        "  11.109 

**     1096  10  1161        **  6        "  10.833  " 

"     1161  to  1590.9    **        39         **  11.024 

**     1590.9        to  1750.0    **        14        *'  11.367(?) 

"     1750.0        to  1829.0    **  7        '*  11.286  " 

"     1829.0        to  1860.5    **  3        **  10.500  '* 

The  variability  of  the  period  will  be  hereafter  considered. 
(6.)   Wolfs  Cycle  of  56-57  Tears. — The  synodic  revolution  of  Mercury 
is  115^87748,  and 

115.<i  87748  X  177  =  20510.<i  31396  =  56->'  15324  =-  T,         .        .         (7) 
In  this  period  the  line  of   conjunction  of  Mercury  and  the  earth 
advances  56.15324  revolutions.     Now, 

826"r"324   =  ^'^  ^^^^^  ^  ^^'^  ^^^  ^^"^  50*        ...         .         (8) 

This  value  of  the  sun's  period  of  rotation  differs  from  that  in  (6)  by  only 
29  seconds.  Adopting  it,  therefore,  we  find  that  Mercury  and  the  earth 
will  be  in  conjunction  on  the  same  heliographic  meridian  at  regularly 
recurring  epochs  of  56  years  and  56  days. 

(r.)  Tlie  2SS-Day  Period. — The  mean  intei-val  between  the  consecutive 
conjunctions  of  Venus  and  Jupiter  is  230^^992.  The  close  agreement  of 
these  periods,  leaves  little  room  to  doubt  that  the  latter  is  the  true  period 
of  spot  variation. 

(d.)  Tlie  21-Day  Period, — This  is  at  once  satisfactorily  accounted  for 
on  the  hypothesis  prepared  in  Art  (11). 

{e.)  The  !yS4^Day  Period. — The  identity  of  this  period  with  that  of  the 
synodic  revolution  of  Venus  has  already  been  indicated  by  De  La  Rue, 
Stewart  and  Loewy. 

(15.)  It  would  be  easy  to  point  out  theoretically  other  periods  of  varia- 
tion, which  an  exact  discussion  of  observations  would  probably  confirm. 
It  will  be  obvious,  however,  that  the  actual  phenomena  must  be  ex- 
ceedingly complicated.  The  great  eccentncity  of  Mercury's  orbit ;  the 
ever-varying  configurations  of  the  disturbing  planets ;  the  probably 
unequal  susceptibility  of  different  parts  of  the  sun's  surface  to  their 
influence ;  combined,  perhaps,  with  other  causes,  but  imperfectly  under- 
stood, must  render  the  complete  discussion  of  the  phenomena  both 
operose  and  difficult.  The  subject,  in  shorty  presents  a  new  and  inte rest- 
ing department  of  the  theory  of  perturbations. 

(16.)  A  careful  inspection  of  tables  I.  and  II.  will  indicate  that 
Schwabe's  cycle  is  liable  to  considerable  variation,  both  in  duration  and 
intensity.  The  epochs  of  greatest  disturbance  were  1837  and  1848,  when 
the  number  of  spots  was  about  50  per  cent,  greater  than  in  1828  and  1860. 
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•      "" 

,  *     *      * 

^  obsenrations  of  recent  years  seem  to  render  it  pix)J>anl«,  moreover, 
tbt  the  epoch  of  extraordinair  activity  is  passing  awayy'-Tbe  number 
<>f  new  groups  in  1867  was  less  than  in  any  other  year  since  .l^ie  com- 
oenoement  of  Sckwabe's  observations;  while  the  whole  numbfrf- Runted 
<fcringthe  11  years  from  18o7  to  1867  inclusive,  as  compared  wttji-tiiat  of 
tt«  11  years  immediately  preceding,  was  as  1483  to  1715.  * '  * 

(17.)  The  Great  Irregularity  of  the  ll-Tear  Cycle  from  1828  to  186f>;-^ 
Ifercuiy  was  in  perihelion  about  1838.277,  and  tliis  was  probably^-tho-' . 
naximum  epoch  depending  on  Mercury  alone.     But  the  observed  epoch'ef-,/ 
r^test  disturbance  was  about  1837.2.     Let  us,  then,  inquire  whether,-'..,' 
nj  coufiguration  of  the  disturbing  planets  will  account  for  this  marked    - 
deriation  from  regularity. 

Mercury  and  Venus  had  the  same  mean  longitude  (343°)  near  the  Ist  of 

April,  1837,  or,  about  1887.247*,  when  Mercury  was  at  less  than  its  mean 

distance  from  the  sun.     If  this  conjunction  occurred  on,  or  very  near,  tlie 

wiar  meridian  M,  an  extraordinary  disturbance  of  the  photosi)here  would 

endcntly  result.      Now,  the   interval  from  1837.247  to  1838.277  was 

378.<*2075,  during  which  time  the  sun  would  have  pei*formed  15  entire 

rotations;  also  the  arc  between  longitude  343°  and  75",  (that  of  Mercury's 

perihelion,)  is  D2°.     The  daily  motion  of  Mercury,  moreover,  when  nearest 

the  mm  is  about  5°.    If,  then,  the  coivjunction  of  1837.247  occurred  over 

the  wrfar  meridian  M,  and  if  we  represent  by  t  the  number  of  days  from 

1888.277  till  Mercury  was  on  tlie  same  solar  meridian,  wc  shall  have, 

taking  the  sun*s  period  of  rotation  as  adopted  in   (6) 

^^^•2075±^f-  -  24.826 (9) 


IS      »^  X  5t 
360 
whence  r  —  3.«<  8  ^,  and  5°  y  ^  —  19°  + (10) 

Hence  the  longitude  of  Mercury  when  on  the  solar  meridian  M  in  1838, 
and  at  other  recent  maximum  ei)Ochs,  was  94°,  or  19'  from  the  perihelion. 
Again,  the  interval  between  two  consecutive  conjunctions  of  Mercury  and 
Venn.**  is  1441.5G51,  and 

144.<i  5G51  .^28.  4047.'!  8228, 
exceeding  the  period  of  103  solar  rotations  by  l.'ilO.  It  is  easy  to  see, 
therefore,  that  when  the  mean  longitudes  of  the  planets  were  the  same 
(alKiut  348'')  in  1848.328,  the  ecliptical  longitude  of  the  solar  meridian  M 
was  12^  in  advance,  and  that  the  disturbing  effect  would  cousciiucntlj^  be 
diminished,  although  still  sufficient  to  fix  the  maximum  in  1848  instead 
of  1849.  In  like  manner  the  further  decrease  of  solar  activity  in  1 859 — GO, 
as  well  as  the  observed  increase  from  1828  to  1837,  is  readily  accounted 
for- 

(18.)  Mercury  and  the  earth  had  the  same  mean  longitude,  0°,  ±  about 
1837.726. 

Mercury  and  Venus,  **  "    343°  i    ** 

1887.247. 

•  This  i«  not  the  proclie  epoch  of  conjunrtlon ;  we  may  adopt  It,  however,  without  material  error. 
It  maj  be  remarked  tliata^rrent  (listtirbancf  uf  the  photosphere  would  also  be  prtKluced  Ity  the 
psaa«gv  of  the  planetH  tvuxtMiocly  over  the  meridian  M,  shortly  bf/ore  the  time  of  actual  con- 
junctloo. 


<  » 
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The  intei;;eal:£fetween  these  epochs  was  174.<*95.  Hence  if  these  con- 
junctions (Jcditfred  on  the  solar  meridian  M,  the  sun,  during  the  interval, 

A  ^  # 

must  hare  performed  7.047  revolutions.    Now, 
17^.4*1^5 

the  t^lisAe  value  of  the  sun's  period  of  rotation  as  was  found  in  (6).     The 

liaiTnony  of  these  results  affords  a  striking  confirmation  of  the  proposed 

.  *»liypothesis. 

^  •./'»  *(1®')  We  have  given  a  very  imperfect  discussion  of  the  spot-cycles  due 

:///'lo  the  disturbing  effect  of  Mercury,  Venus,  and  the  earth.     These  results 

^  ^  *.    must  be  materially  modified  by  Jupiter,  whose  disturbing  influence  has 

not  yet  been  considered.     It  is  not  too  much  to  hope  that  by  means  of  a 

more  exact  analysis,  in  which  the  action  of  each  of  the  planets,  Mercury, 

Venus,  the  earth,  and  Jupiter  shall  be  taken  into  account,  the  condition 

of  the  sun's  surface  may  be  predicted  with  as  much  certainty  as  the 

ebbing  and  flowing  of  the  tides  at  any  particular  locality  on  the  surface 

of  our  planet. 

(20.)  An  easy  calculation  will  show  that  the  greatest  tide  produced  in 
the  sun's  photosphere  by  any  single  planet  must  be  less  than  an  inch  in 
height.  The  actual  disturbance,  therefore,  is  certainly  much  greater 
than  might  reasonably  have  been  expected  from  a  cause  apparently  so 
insignificant.  It  is  conceivable,  however,  that  the  physical  constitution 
of  the  fluids  forming  the  luminous  surface  may  be  such  that  a  very  slight 
impulse  may  be  sufficient  to  create  a  rupture,  and  thus  occasion  the  phe- 
nomena observed. 

(21.)  The  foregoing  discussion  justifies,  we  think,  the  following  con- 
clusions : 

1.  A  connection  between  the  behaviour  of  sun-spots  and  the  configura- 
tions of  certain  planets  has  been  placed  beyond  reasonable  doubt. 

2.  Tlie  theory,  however,  of  spot  formation  by  planetary  influence  is 
eucunibei*ed  with  anomalies  and  even  inconsistencies,  unless  we  admit 
the  co-operation  of  a  modifying  cause. 

3.  The  hypothesis  that  a  particular  part  of  the  solar  surface  is  more 
susceptible  than  others  to  planetary  disturbance  is  rendered  probable  by 
the  observations  of  different  astronomers. 

4.  The  11 -year  cycle  of  spot- variation  is  mainly  dependent  on  the 
influence  of  Mercury. 

5.  The  marked  irregularity  of  this  i)eriod  from  1822  to  1867,  is  in  a 
great  me;usuro  due  to  the  disturbing  action  of  Venus. 

0.  Wolfs  56-year  cycle  is  detennined  by  the  joint  action  of  Mercury 
and  the  earth.     And, 

Finally,  the  hypothesis  praposed  accounts,  as  we  hate  seen,  for  all  tihe  well 
defined  cycles  of  spot-variations. 

Bloominqton,  Indiana,  March  15<A,  1869. 
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COSMICAL  RELATIONS  OF  LIGHT  TO  GRAVITY. 

By  Pliny  Eable  Chase. 

Prof.  Kirkwood's  very  interesting  presentation  of  the  evidence  which 
indicates  special  lines  of  disturbance  on  the  Sun's  surface,  furnishes  a  new 
analogy  to  guide  the  researches  of  investigators.  The  well  known  de- 
I)endence  of  one  class  of  magnetic  fluctuations  on  the  i)Osition  of  ocean 
meridians,  strengthens  his  hyx>othesis  of  similar  meridians  beneath  tlie 
solar  photosphere*  which  may  possibly  be  detected  by  spectroscopic  ob- 
servations, wliile  the  coincidence  of  luminous,  magnetic,  and  gravitating 
lines  encourages  renewed  effoils  to  trace  out  the  fundamental  harmonies 
of  our  planetary  system. 

Wheatstone's  experiments  have  been  generally  regarded  as  proving 
that  the  velocity  of  electricity  is  greater  than  that  of  light.  But  the  out- 
break of  the  solar  spot  recorded  by  Sir  John  Herschel,  and  the  simulta- 
neous agitation  of  the  magnetic  needles  at  Kew  and  elsewhere,  render  it 
probable  that  electrical  action  is  sometimes,  if  not  always,  transmitted 
with  precisely  the  same  velocity  as  light.  May  it  not  be  that  the  induc- 
tion between  the  successive  coils  of  a  wire,  however  widely  they  may  be 
separated,  produces  a  spark  before  the  electric  current  has  traversed  the 
whole  extent  of  the  wire?  Or,  if  the  wire  were  transparent,  is  tliero  any 
reason  for  supposing  that  it  would  transmit  a  wave  of  light  less  rapidly 
than  one  of  electricity? 

The  analogies  to  which  attention  has  been  called  by  numerous  ob- 
servers, between  phenomena  which  are  dependent  ui>on  various  forms  of 
force,  may  be  supplemented  by  relations,  no  less  curious  and  intei\'sting, 
of  light  to  cosmical  gravitation,  some  of  which  are  shown  in  the  follow- 
ing eiiuations.  They  appear  to  open  a  new  field  for  inquiry,  in  which 
analysts  may,  perhaps,  find  profitable  emplojinent. 

I^et  the  sun  and  planets  be  denoted  by  the  following  subscript  figures. 
Oii  5  jJ   9il  ©4?  %i\  inner  asteroid^;  mean  asteroid,;  sujHjrior  asteroid^; 

I^t  h  \ye  the  mo<lulus  of  solar  light,  on  the  hj-pothesis  that  the  luminif- 
erous  aether  is  an  indelinitely  elastic,  material  medium,  and  that,  therefore, 

h  ,  It  denoting  the  velocity  of  light. 

V      velocity,  and  T  -  time  of  theon'tical  planetary  revolution  at  the 
surface  of  the  sun,  or  of  a  planet, 
r,      velocity,  and  U  .  -  time,  of  axial  rotation  of  n 
r      radius 
m      mass 
d  .    mean  distance  from  sun 

T      cent  re  of  gyration      \  ■  \ 

•    Seo  also  Ilcnshall  on   O    of  9  »    V»    and   ^  with  8amc  faco  of  Mun.    r utmn*.  xvll.,  Nov. 
I-*),  p.  i73. 
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e  ^ 

• 

1  = 

:  1  +  orbital  exccntricity 

,  effective  inertia  of  votation  =  moment  of  inertia  divided  by  time  of 
revolution  =  m  yd~  Then 

1. 
2. 

u        \gj                                          «       4      tt          r 
«*'  =  .(  *.V  -  •■  of  »ther 

3. 

4. 

5. 

_^4_  __    /  ^1  \i 

6.  d,    =   (f  )'^* 

8.  rf,  =  2  (rf,  —  ?d,) 

10.  do  =  ^-* 


^^'  y'2  rfe  -  ^^ 

12.  r  d^  --■  d^ 

13.  ^llJl_?.»i  _    /^L\i 

14.  rfi  /  .  ^  -     *>  7  fZ 


15. 


mi         i\ 


The  motion  of  the  air  in  the  earth's  annual  revolution  and  daily  rotation, 
is  slij;jhtly  undul.atory,  but  hardly  perceptibly  difl'cring  from  a  regular 
ellii)se.  Its  motions  aie  controlled,  mainly  by  solar,  and  subordinately  by 
terrestrial  force,  the  former  giving  a  motion  of  03.8,  and  a  moment  of  in- 
ertia of  543,000,000  times  the  latter.  According  to  Marriotte's  law,  tlie 
speciiic  gravity  of  the  atmosphere  should  be  determined  by  the  coi\joined 
pressure  of  solar  and  terrestrial  gravity.  The  liquid  and  solid  portions  of 
the  earth,  however,  are  not  subject  to  Marriotte's  Law. 

In  any  fluid  which  is  simultaneously  att'ectcd  by  two  attracting 
masses,  e.  g;  by  the  eartli  and  the  sun,  it  would  seem  that  two  systems  of 
waves  should  be  generated,  moving  with  velocities  r,   p'  such  that  u  — 

1  2~^A      c>  ="  I  2^7t' 

But  if  the  fluid  is  on  the  earth's  surface,  h  =—  /*',  while  at  the  centres  of 
force,  g  '.  g^  :  :m  :  ;/♦'. 
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In  the  orbital  motion  the  pressure  of  solar  force  is  nearly  constant,  but 
terrestrial  gravity  tends  to  maintain  the  atmosphere  at  a  uniform  level, 
or  in  a  constant  volume.  Now  the  kinetic  energy  under  constant  pres- 
rare  :  that  under  constant  volume  :  :  1 .421  : 1,  or  very  nearly  :  :  y2  :1, 

M .  Treves  found  that  the  number  of  oscillations  in  a  tuning  fork  was 
increased  f  fy  by  magnetizing  the  fork.  Farther  experiments  arc  desir- 
able to  determine  whether  his  result  may  be  accepted  as  a  general  one, 
but  it  may  be  temporarily  regarded  as  curiously  coincident  with  our 
hypothetical  case,  in  which 

817: 1  : :  ^  2m,  :  V m^ 

18.  V  2fA|  :  V  m^  :  :  sp.  gr.  water  :  sp.  gr.  air  (at  mean  tempera- 
ture) 

19.  (2m,)*:  (  m,  )*  :  ^,  \  g^ 

20.  2  ^,  <4  X    ^1  =  V, 

21.  The  jnertia  of  the  air  which  is  retarded  by  the  thermal  and 
tidal  "brakes 9  appears  to  be  overcome  and  the  wave-equilibrium  re- 
stored, after  g^  has  acted  for  a  sufficient  time  to  give  V^. 

22.  ''*        (    1  -i      barometric  range  ^   at  St.  Helena   ^  g^  t^ « 

24.  Mean  vel.  of  sound   ^  mean  vel.  of  air. 

25.  If       be  divided  in  proportion  to  the  i  of  the  several  planets, 

Jupiter's  proportion  willlxj  r»,  of  1125.84  .   692.83,  and  692.a3  ,  V,  ^   u. 

It  may  be  desirable  to  modify  »ome  of  these  equations  by  considerations 

connected  with  centri^gal  force.     The  closeness  of  the  principal  analo- 

flries  may  be  illustrated*by  a  few  examples,  in  which  I  assume  the  following 

▼aluesasabasis  of  comparison  :    X  ^^  -  1.449662;  /  r,  -  5.630334  r.  X  h 

g* 

m, 
11.302517;— and  Newcomb's  estimates,  326,800;  rf,      92,;^80,00O;  t/ 

=  la'i.eoo. 

Sp<irer.  Faye.    Carrinjcton.    Kirkwoo<l.    Theory.        Mean. 

1.        £,- 24.64447  dy.    25.07472  <ly.    24.9711  Uy.     24.82594  dy    25.0297  dy.    24.9dHrty. 
.-.  14  -  188,«97  m.        185,267  m.      186,035  m.      187.123  iii.      185,(jO0  m.      18(>,528  m. 

Theoretical.  AKHiiiued. 

8.  "."   -    '"•"Z?^'  .•.*.-  468,770  405.604. 


4.  '^i  ^  682.3516  .'.   J    -3.1416  3.153. 


rf,          -3870984  r, 

^  ^  682.3516  .-.   1 

r,  a* 
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5. 

-^  =  68.88 

.-.  ^»-.  826,800 

[327,280]* 

10. 

d„  _    80.070552 
d,o           9.5888 

.-.^"  =  8,1416 

«I0 

8,1524. 

15. 

— *  —  216.895 

.-.  -    —216,895 

218,142. 

17. 

-•-       817 

.-.  -*  —833,750 

326,800. 

18. 

.  Mean  e.g. . 807.45t  .'.  -  *  325,380 

air                    '         mt        ' 

326,800. 

19. 

(2  X  826,800)*  —  28.43 

.-.  ?i-—  28.43 
9i 

28.162. 

20. 

21. 

2g,t^   X    -^*  -  18.7  m. 

ffi 
2a.  -x  50^  y  60  =.  18.376 

.-.  V4   -  18.7 
m.         •.  V.  _  18..S76 

18.4. 
18.4. 

22.       ("0^7-)    X  ^4  ^  '  --92,361,900m.  .-.d^— 92,361,900    92,380,000. 

24.  COS.  43°  X  2  rr,  _  ^^^^^^^  ^        ^  ^^^   __  ^^^^.97        me.OOt 

^4 
26.  692.83  V,  =  187,750  m.  .-.  w  —  187,750  185,600. 

26.  The  earth's  proportion  would  be  .000862  of  1125.84  ^  .97,  and 
97  X  ^i        ^~  mass  of  sun 

9}  3         mass  of  planets 

27.  .97  x2g^T^^u. 

The  following  estimates  of  the  sun*s  mass  and  distance,  and  the  veloc- 
ity of  light,  are  derived  from  the  foregoing  equations  : 

From  mas-    From  sp.         From       From  at-    From  an-    Fn)m  In-       From 
nolle  acwl-      gravity      lonirth  of    moKpbfr-   nual  baro-    ertla  of     m^an  t^tV- 
eratlon.         ofulr.  day.       U- Inrrtla,  m'lc range.    Jnplter.    niateof<7i/> 

Sun's  mass  3:«,750       325.380       341,.ViO       3*25.5i0       32G,«10       338,490       321,mO 

Son's  distance    93,033,200  92,24«,0fl0  93,886,300  92,260,000  92,3H1,900  83.450.000  91,920,000 

Vcl.  of  light  186,910       185,330       18^,630        185,360       186,560       187,750       184,670 

The  study  of  gaseous  molecular  motions  may,  perhaps,  be  aided  by  the 
analogies  of  luminous  vibrations.  The  equation  u  —  ^1  f,  seems  to  be  an 
importiint  one.  A  solitary  planet  or  particle  would  acquire  the  velocity 
of  revolution  in  a  circular  orbit  in  J  of  the  time  of  revolution,  but  the 
particles  of  the  hypothetical  elastic  fluid  to  which  tlie  luminous  vibrations 
are  attributed,  under  the  combined  pressure  of  g^  and  of  tlieir  own  adja- 

•  .\8  the  value  aMiunieU  for  r,  was  «!crlveci  from  this  equation,  the  theoretical  and  assumed 
results  of  course  corrc»*pon«l  exactly.    The  bracketed  numlwr  corresponds  to  the  ordinary  value 

—   =    216.4.    TlieertlmatoR  vary  from  214.9  to  217..'». 
n 

t  AccordlnR  to  .TohnKtun'K  Phynlcal  Atlai«,  the  averaife  of  the  nir  and  «K-eAn  temperatures  on  the 
parallels  of  4.^0  latitude.  Is  MO.f»9  F.  The  specific  gravity  of  air  at  that  temperature  Is  1  -*- 
M7  4.\ 

:    Tlie  reUnlatlons  of  the  atmotsplierlo  tides  at  St.  Helena,  at  o**.    6**.   ^'^^  ""^  18**  n-spectlvely, 

are  59™*  d.'i™,  26™  and  31™  ,  the  mean  reUrdation  b<;lng  M\^     [Str  Trait;  A.  P.  .S.,  vol.  13,  p. 
128.  J 
i    Mean  of  polar  (320)  and  equatorial  (820)  —  570.    Isothermal  of  570  —  latitude  43^. 
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cent  particles,  do  not  acquire  the  oHcillatory  velocity  of  light  until  f/i 
has  acted  for  ^  the  time  of  rotation.  Does  this  indicate  successive  vibra- 
tions in  the  directions  of  three  co-ordinate  axes  ?  And  does  the  tidal  action 
of  the  planets  contribute  to  the  disturbance  from  which  the  vibrations 
originate?  The  sun-spot  theory,  and  equations  25,  26,  and  27,  favor 
such  a  hypothesis.     Tlie  proportionality  indicated  by  (1,) 

w  :  «i  :  :  ^,  <j«  :  2  r  n 
becomes  significant,  if  we  consider  that  any  equatorial  particle  must 
move  through  the  distance  2  tt  ri  before  it  returns  to  the  same  relative 
position,  and  that  during  the  entire  series  of  disturbances,  through  which 
it  passes  in  the  interval,  pi  is  exerting  an  energy,  the  resultant  of  which 
is  equivalent  to  a  fall  of  ^|  ^i'. 


BORING  RECORDS  FROM  THE  ANTHRACITE  BASIN. 

By  Mr.  P.  W.  Sheafer. 
Record  of  Lower  Boring,    Nassau  Shaft,     One  mile  north  of  Scranton. 


From  Surface  below  R.  Road, 

8' 

3" 

Rock, 

3' 

0" 

11' 

3" 

Coal, 

V 

0" 

Rock, 

V 

2" 

Sandy  Gravel, 

4' 

7" 

Slate, 

6" 

Rock, 

V 

2" 

Slate, 

20' 

3" 

Sand  Stone, 

8' 

4" 

Light  Slate, 

4' 

6" 

Dark  Slate, 

4" 

39' 

10" 

Coal, 

6" 

Dark  Slate, 

ft 

4" 

Hard  Rock, 

6" 

Dark  Slate, 

Mr 

1" 

9' 

11" 

Coal, 

3'    0' 

Slate, 

3" 

Coal, 

1'    0" 

4' 

3" 

Slate, 

2' 

1". 

Slate,  (hard  bands,) 

1' 

11" 

Hard  Roik, 

3' 

0" 

Slate,  (hard  bands,) 

20' 

8" 

Dark  Hard  Rock, 

7' 

1" 

Dark  Slate, 

10' 

6" 

44' 

9" 

Coal,  pure, 

8'    4" 

(^oal,  bony. 

3" 

Coal,  good, 

6" 

Coal,  bony. 

6' 

Coal,  good, 

11" 

10' 

6" 

Hard  Rock, 

1' 

4" 

128'    7 


tt 
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The  above  is  from  the  journal  kept  by  Wm.  Bairyman,  reported  to 
Mr.  P.  W.  Sheafer,  Eng.  Mines,  Pottsville,  in  1857.  Rocks  dip  gently 
South. 

Record  of  Upper  Boring.     Na$$au  Goal  Company,     One  mile  north  of 

Serantony  Pa, 


From  surface, 

18' 

00" 

Rock, 

12' 

7" 

Coal  mixed  with  Slate, 

Light  Rock, 

21' 

8" 

Dark  Sand, 

6" 

Hard  Rock, 

14' 

1" 

Coal, 

Slate,  dark  soft, 

1' 

0" 

Slate,  dark. 

1' 

4" 

Rock,  light, 

12' 

4" 

Slate,  dark. 

4' 

0" 

Coal, 

Black  Slate, 

Coal  (with  Slate,) 

,       Coal,  pure. 

||ijl^         Slate,  dark,  hard, 

10' 

0" 

•*:Vi      Rock, 

9' 

9" 

S^ftlate, 

11' 

0" 

CcnU, 

JUate,  (hard  bands,) 

5' 

8" 

"Rock, 

1' 

0" 

Slate,  (hard  bands,) 

6' 

8" 

C:oal, 

Slate,  dark  hard, 

12' 

9" 

Rock,  light. 

5' 

3" 

Slate,  (hard  bands,) 

3' 

0" 

Rock,  hard. 

1' 

3" 

Slate  bands. 

4' 

3" 

Slate  and  hard  bands, 

18' 

10" 

Slate,  dark. 

8' 

7" 

Rock,  hard. 

3' 

0" 

Rock,  light,          • 

9' 

6" 

Slate,  dark. 

9" 

(/oal,  pure, 

Slate,  dark, 

5' 

6" 

Slate,  hard,  light. 

1' 

1" 

Rock,  hanl. 

8" 

Hock,  hard,  light. 

17' 

3" 

Slate,  dark, 

1' 

0" 

Coal, 

Slate,  dark. 

1' 

0" 

Slate,  light. 

6' 

5" 

9" 
0" 
9" 
6" 


26' 

27" 

2' 

0" 

86' 

10" 

1' 

00" 

18'    6" 


9'    0 


// 


80' 
1' 


9" 
9" 


12'  11" 
2'    8'' 


66' 
8' 


4" 
0" 


26' 
8' 


6" 
6" 


7'    5" 
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Ckwl, 

1'    «" 

Slate,  light, 

3" 

Coal, 

1'    0" 

Slate,  black, 

6'  11" 

Slate,  (hard  bands,) 

8'    7" 

Slate,  dark, 

2'    5" 

- 

Bock,  light. 

5'    1" 

Slate,  dark. 

8'    8" 

Slate,  light. 

8'    G" 

Rock,  light. 

1'    0" 

Slate,  black. 

3'  11" 

Rock,  haixl. 

7" 

Slate,  black, 

1'    8" 

Coal, 

Slate, 

6" 

Rock,  hard. 

10" 

(measured 

2'    9" 


47' 
10' 


4" 

8" 


NfiTB.   Journal  kept  by  Mr.  Benrmau,  and  reported  to  Mr.  P.  W.  Sheafer,  In  1857. 

Swartz  Baring  ahote  Dunmore,  about  N.  78°  JE.  (7,000  feet)  from  the 
comers,  in  Dunmore,  near  Scran  ton.  By  Mr.  Stevennon,  Jan.  6, 1857,  to 
P.  W.  Sheafer. 


Earth  from  Surface  down, 

2' 

0" 

Sand  Rock,  hard,  coarse, 

28' 

0" 

Sand  Rock,  yellow. 

18' 

0" 

Coal, 

Sand  Rock  and  Slates 

28' 

0" 

Blue  Rock,  hard, 

11' 

0" 

Slate, 

3' 

0" 

Coal, 

Slate, 

3' 

0" 

Sand  Rock, 

19' 

0" 

Blue  Rock,  hard, 

35' 

0" 

Slate, 

5' 

0" 

Coal, 

Slate, 

21' 

0" 

Blue  Rock,  hard 

2' 

0" 

4fl' 

0" 

5' 

0" 

42' 

6" 

4' 

2" 

62' 

4' 


6" 
6" 


190'    8" 


8" 
0" 


National  Anthracite  Gomptiny* i(  Crosi  Section. 

Top  Rock. 

Slate, 

Bony  Coal,  2 

Top  Bt^nch  of  worked  Coal, 

Middle  Bench  of  Coal, 

Bottom  Bench  of  Coal,  1'    6"        to 

Bony  Coal,  rougli,  2'    0" 

Slate,  19'    0" 


5'    0" 

10" 

2'    0" 


11'  10" 
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I  6'  4' 


Tolerably  Good  Top  Slate, 

Top  Bench  of  good  Coal,  4'  10" 

Slate,  6''  5-  6'  li" 

Bottom  Bench  of  Rough  Coal,  9J" 

The  above  is  a  section  of  the  two  beds  of  Coal  in  the  Lackawanna  Coal 
Basin,  1^  miles  west  from  Scran  ton,  furnished  by  the  boss  miner  to  P. 
W.  Sheafer,  March  11,  1857.  Opened  by  two  drifts  on  the  South  bank  of 
the  Lackawanna,  where  the  Coal  dips  about  5^  West. 

These  Coal  were  known  as  the  9  and  11  foot  beds. 


Stated  Meeting^  April  16,  1869. 
Present,  seventeen  members. 

Dr.  George  B.  Wood,  President,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  J.  C. 
Mill,  dated  Blackheath  Park,  March  22,  1869. 

Letters  acknowledging  the  receipt  of  diplomas  of  member- 
ship were  received  from  John  Tyndall,  dated  London,  March 
20th,  and  from  H.  A.  Newton,  dated  Yale  College,  March  2d, 
1869. 

Donations  for  the  Library  were  received  from  the  Royal 
Academy  and  Observatory  at  Turin,  the  Geological  Society 
and  M.  Bossange  at  Paris,  the  R.  Astronomical  Society  and 
Mr.  Quaritch  at  London,  the  Royal  Society  at  Edinburgh,  the 
Portland  Society  of  Natural  History,  the  Rev.  J.  B.  Perry, 
the  Essex  Institute  and  Cambridge  Museum,  the  editors  of 
the  Journal  of  Medical  Sciences,  Dr.  Isaac  Lea,  J.  B.  Lippin- 
cott  &  Co.,  and  the  Fairmount  Park  Commissioners  of  Phila- 
delphia. 

Professor  Spencer  F.  Baird,  of  ^Vashington,  was  appointed 
to  prepare  an  obituary  notice  of  the  late  member,  John  Cassin, 
of  Philadelphia. 

The  Committee  to  which  was  referred  additions  to  the 
Memoir  of  Professor  Co^kj,  reported  in  favor  of  publication. 


1889.]  Ill  [Lesley. 

Professor  Cresson  introduced  the  subject  of  the  brilliant 
Aurora  Borealis  of  the  preceding  evening,  which  Dr.  Emer- 
son, Mr.  Price,  and  Mr.  Chase  described  as  seen  by  them. 

Mr.  Lesley  said  that  it  was  so  briUiant  and  roseate  at  Washington, 
D.  C,  that  the  fire  engines  were  taken  out ;  that  it  did  not  invade  tlie 
southern  half  of  the  heavens  to  any  extent;  but  that  he  obsei^ved  a 
brii^htly  illuminated  feather,  S0°  or  40*^  in  length  from  east  to  west,  float 
slowly  west-noiiJi-westward.  some  little  distance  south  of  the  zenith, 
{gradually  expanding  its  dimensions  but  scarcely  changing  its  form,  during 
half  an  hour.  Its  head  or  eastern  point  was,  when  first  seen,  say  40^  east 
of  the  meridian^  and  at  the  end  of  half  an  hour,  quite  that  distance  west 
of  the  meridian.  It  was  evidently  an  electrified  cirinis  cloud,  and  could 
no  doubt  have  been  watched  until  it  sank  to  the  horizon,  but  for  the  fact 
that  it  passed  lengthwise  directly  under  the  moon,  then  about  four  days 
old,  and  very  bright.  Castor  and  Pollux  shone  brightly  through  it,  as  it 
passed  beneath  them.  At  one  time  an  auroral  feather  shot  from  its 
northern  edge  and  streamed  along,  westward,  nearly  parallel  with  its 
northern  edge,  continuing  brilliant  about  twenty  seconds.  Soon  after,  an 
electric  spot  glowed  suddenly  in  its  centre  for  about  the  same  length  of 
time.  With  these  exceptions,  it  appeared  steadily  and  uniformly  illumi- 
nated. Mr.  Lesley  compared  it  with  the  triple  curtain  aurora  which  he 
saw  July  23d,  1862,  on  the  banks  of  the  Gulf  of  St.  Lawrence,  and 
dcscriWd  in  the  Proceedings  of  the  Society,  Vol.  IX,  page  00. 

Dr.  Emerson  called  the  attention  of  the  Society  to  the  Eob- 
bins'  process  for  preserving  wood  from  mould  and  decay  by 
the  injection  of  the  vapors  of  coal  tar.  Professor  Cresson  ex- 
plained the  diflference  between  this  and  other  {processes  for 
attaining  the  same  end;  especially  one  now  in  use  in  Phila- 
delphia, in  which  the  spontaneous  inflammability  of  wood 
injected  with  high  volatile  hydrocarbons  is  guarded  against 
by  a  subsequent  injection  of  the  surface  with  silicates. 

Nominations  Nos.  622  and  626  were  read  and  spoken  to. 
At  the  requast  of  the  recommenders,  nomination  No.  626,  after 
being  discussed,  was  postponed,  for  the  j^urpose  of  aftbrding 
an  opportunity  for  associating  with  it  other  names  mentioned 
in  the  discussion.     Nos.  622  to  625  were  then  balloted  for. 

The  Rittenhouse  Clock.  The  curators  were  authorized  to 
have  it  put  in  complete  order,  although  it  is  no  longer  lit  to 
use  for  astronomical  purposes. 

The  following  named  persons  were  declared  duly  elected 
members  of  the  Society : 
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D.  G.  Brinton,  M.  D.,  of  Philadelphia. 
A.  D.  White,  President  Cornell  University,  Ithaca,  N.  Y. 
J.  H.  C.  Coffin,  U.  S.  N.,  Supt.  Naut.  Almanac,  Washing- 
ton, D.  C. 

Joseph  Wharton,  of  Philadelphia. 
And  the  Society  was  adjourned. 


Stated  Meeting,  May  7,  1869. 

Present,  nine  members. 

John  C.  Cresson,  Vice-President,  in  the  Chair. 

Dr.  Brinton  was  introduced  to  the  presiding  officer,  and 
took  his  seat. 

Letters  accepting  membership  were  received  from  J.  H.  C. 
Coffin,  dated  Nautical  Almanac  Office,  Washington,  April  21, 
1869 ;  D.  G.  Brinton,  dated  1001  North  Sixth  street,  Phila- 
delphia, April  19,  1869 ;  A.  Carlier,  dated  6  rue  de  Milan, 
Paris,  Avril  19,  1869,  and  D.  White,  dated  Cornell  Univer- 
sity, Ithaca,  N.  Y.,  May  1. 

Donations  for  the  Library  were  received  from  the  Royal 
Academies  and  Societies  at  St.  Petersburg,  Berlin,  Copen- 
hagen, Gcittingen,  Munich,  and  Dublin;  the  Societies  of  Sci- 
ence at  Offenbach,  Frankfort,  Bordeaux,  Manchester  and 
Leeds  :  the  Geological  Societies  at  Vienna,  and  Geographical 
Societies  at  London  and  Paris,  the  Zoological  Botanical  So- 
ciety at  Vienna,  the  London  Astronomical,  Chemical,  Meteor- 
ological and  Asiatic  Societies,  the  Boston  Natural  Historical 
Society  and  Wool  Manufacturers  Association,  the  American 
Pharmaceutical  Society,  Academy  of  Natural  Sciences,  Frank- 
lin Institute,  House  of  Refuge,  Deaf  and  Dumb  Institute, 
Dr.  C.  D.  Meigs,  the  United  States  Sanitary  Commission,  the 
Congressional  Library,  and  Mr.  T.  B.  Brooks,  Civil  Engineer 
at  Negaunee,  Michigan. 

Dr.  Hayden  presented,  for  publication  in  the  Transactions, 
an  Appendix  to  his  report  of  the  Geology  on  the  Yellow  and 
Missouri  Rivers,  under  the  superintendence  of  Captain  Ray- 


May  7, 18».]  ^^^  [Chase. 

nolds,  said  Appendix  consisting  of  a  sub-report  on  the  Carices 
of  the  Expedition  made  by  the  late  Dr.  Dewey.  On  motion, 
the  Memoir  (with  its  five  .plates)  was  referred  to  a  Committee 
consisting  of  Mr.  Durand,  Mr.  James,  and  Dr.  Ruschenberger. 

Mr.  Bothwell,  Engineer  of  Mines,  exhibited  through  the 
Secretary  a  published  copy  of  his  new  map  of  the  eastern  end 
of  the  first  Anthracite  Coal  Basin,  with  cross  sections,  showing 
the  excessive  plication  of  the  synclinal.     (See  Plate  2,  fig.  2.) 

Mr.  Chase  communicated  by  permission  of  Mr.  Pierce,  Di- 
rector of  the  U.  S.  Coast  Survey,  the  more  recent  results  of 
his  investigations  into  the  rain  gauge  curves. 

The  obflervations  which  were  examined,  and  the  method  of  treatment, 
were  described  in  my  discussion  of  the  tidal  rain-faU  of  Philadelphia, 
{ants,  vol.  z.,  pp.  628-7). 

The  frequent  tendency  to  triple  maxima  and  minima,  which  I  have  at- 
tributed to  lunar  influence  on  the  daily  barometric  spheroid, — the  estab- 
Hshments,  both  of  temperature,  and  of  position  with  reference  to  great 
bodies  of  water, — the  different  relations  of  precipitation  to  atmospheric 
pressure  at  different  seasons  of  the  year, — the  influence  of  the  moon  and  of 
each  of  the  principal  planets  on  temperature,  winds,  cloudiness,  and  both 
frequency  and  amount  of  rain-fall,  — the  probability  that  the  influences  upon 
temperature  are  due  to  the  induced  aerial  currents  and  not  to  radiation, 
(s  South  wind  raising,  find  a  North  wind  depressing  the  thermometer), — the 
aecular  variation,  which  appears  to  depend  principally  upon  the  combined 
sction  of  the  Moon  and  Jupiter, — are  all  clearly  indicated  by  the  normal 
curves. 

Most  of  the  curves  show  a  great  similarity  at  the  opposite  equinoxes, 
and  a  great  conti-ast  at  the  opposite  solstices,  both  at  Greenwich  and  at 
Philadelphia.  But  in  the  total  rain-fall  at  different  solar  hours,  the  eqiii- 
iH)ctial  and  solstitial  contrast  is  modified  by  a  synchronous  divergence  at 
the  two  stations,  the  Philadelphia  curves  differing  greatly  at  the  equinox- 
es and  being  nearly  alike  at  the  solstices.  This  peculiarity  may  be  owing 
to  the  fact  that  the  prevailing  winds  at  Greenwich  are  from  the  ocean, 
while  those  at  Philadelphia  are  from  the  land,  so  that  an  atmosphere  sat- 
'^ted  with  moisture  is  normal  at  the  former  station,  abnormal  at  the 
latter. 

The  planetary  curves  are  so  strongly  marked  that  it  seems  impossible 

***  account  for  them  by  any  action  analogous  to  the  Moon's  dillerential  at- 

^f^tion.     They  may  perhaps  be  satisfactorily  explained  by  the  moment 

^^ inertia,  and  the  constantly  and  often  rapidly  varying  distance  of  the 

^^^re  of  gravity  of  the  earth  and  disturbing  planet. 

^^^.  Brinton  communicated  the  information  which  he  had 
^"^^ined  respecting  the  valuable  Arawak  MSS.  Grammar  and 
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Vocabulary  by  Shultz,  in  the  library  of  this  Society,  and  the 
desirableness  of  publishing  a  discussion  of  their  relations  to 
other  MSS.  existing  in  Europe.  It  appears  that  the  language 
which  Columbus  reported  to  be  common  to  all  the  larger 
islands  of  the  W.  Indies  was  neither  Carib,  nor  Maya,  but 
genuine  Arawak,  scarcely  differing  from  that  now  spoken  be- 
tween the  Amazon  and  Orinoco,  not  more  than  Chaucer's 
English  from  the  English  of  to-day.  It  is  an  added  proof  that 
the  whole  fauna  (man  included)  of  the  islands  outside  the 
Gulf  Stream  came  from  the  Spanish  Main,  the  movement 
being  in  the  opposite  direction  to  that  of  the  fauna  of  N. 
America  which  terminated  its  course  in  Florida. 

A  letter  and  enclosed  testimonial  note  of  the  proceedings 
of  the  Michaux  Legacy  were  read,  from  M.  Carlier,  announ- 
cing the  final  settlement  of  the  legacy  at  Paris  and  in  Pon- 
toise;  and  on  motion  of  Mr.  Chase,  these  documents  were 
referred  to  the  Committee  on  the  Michaux  Legacy  with  in- 
structions to  prepare  the  needful  papers,  and  procure  the  sig- 
nature  of  the  President  of  this  Society,  and  to  remit  funds  for 
the  expenses  incurred  ;  and  they  are  hereby  authorized  to  draw 
upon  the  Treasurer  of  the  Society  for  the  necessary  amount. 

A  communication  from  the  Janitor  was  referred  to  the 
Committee  on  the  Hall.     And  the  Society  was  adjourned. 


Stated  Meeting,  May  21,  1869. 
Present,  seventeen  members. 
Mr.  Fraley,  Vice-President,  in  the  Chair. 

Mr.  Wharton  was  introduced  to  the  presiding  officer,  and 
took  his  seat. 

A  letter  returning  thanks  for  election  to  niembership,  was 
received  from  the  President  of  the  irnited  States,  dated  Ex- 
ecutive Mansion,  April  24,  1869. 

A  letter  acknowledging  the  receipt  of  a  set  of  the  Society's 
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Proceedings,  Vol.  I  to  X.,  was  received  from  the  London  Me- 
teorological Office,  May  9th,  1869,  and  from  the  R.  Academy 
at  Lisbon,  acknowledging  receipt  of  No.  77. 

Donations  for  the  Library  were  reported  from  the  Berlin 
Academy,  Dr.  Jarvis,  Mr.  Haven,  Dr.  Le  Conte,  Prof.  Coffin, 
the  New  York  Canal  Commissioners,  Buffialo  Young  Men's 
Association,  Cincinnati  Observatory,  and  California  Academy 
of  Sciences. 

The  Committee  on  Dr.  Dewey's  Carices,  &c.,  reported,  re- 
commending its  publication  in  the  Transactions,  which  was  so 
ordered. 

A  communication  and  letter  was  received  for  the  Magellanic 
Premium,  read  by  title  and  regularly  referred  to  the  Board 
of  Officers. 

Dr.  Horn  presented  for  publication  in  the  Transactions  a 
ptper  entitled  Revision  of  the  Tenebrionidse  of  i^merica  north 
of  Mexico,  by  Geo.  H.  Horn,  M.  D.,  which  was  referred  to 
Dr.  Le  Conte,  Dr.  Leidy  and  Dr.  Bridges. 

Mr.  Lesley  exhibited  a  photo-lithograph  of  a  section  across 
the  Alleghany  mountains,  lo  illustrate  the  proportionate  pli- 
cation of  the  earth's  surface  to  its  radius.    See  Plate  2,  Fig.  1. 

Dr.  Hayden's  Geological  Map  of  the  Upper  Missouri  was 
exhibited,  together  with  many  sketches  and  photographs  of 
scenery  and  structure.  It  was  afterwards  resolved,  that 
the  Secretaries  be  instructed  to  address  a  letter  to  Gen'l 
A.  A.  Humphreys,  Chief  p]ngineer  U  S.  A.,  expressing 
the  desire  of  the  A.  P.  S.  to  liave  the  results  of  the 
Geological  explorations  made  in  the  Territories  of  the 
P.  S.  by  Dr.  Newberry,  Hayden  and  others,  while  employed 
hy  the  Government,  made  speedily  available  for  present  use 
hy  publication  at  the  expense  of  the  Government,  or  in  such 
other  manner  as  may  be  thought  expedient. 

The  Committee  to  which  was  referred  the  publication  of 
Ae  Choi  tec  MS.  recommended  its  publicaticm  in  the  Pro- 
ceedings, under  the  supervision  of  Dr.  Brinton,  which  was  so 
ordered,  and  on  motion  of  Mr.  Price,  the  Secretaries  were  au- 
thorized lo  print  additional  copies,  according  to  their  best 
judgment. 
And  the  Society  was  adjourned. 
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Stated  Meeting^  June  18,  1869. 

Present,  ten  members. 

Mr.  Fraley,  Vice-President,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  Professor 
RoUiston,  University  Oxford,  England.  May  29. 

Letters  of  invoice  were  received  from  the  Imperial  Geog. 
Society  of  Russia,  May  15 ;  U.  S.  Nav.  Obs.  May  19th ;  Cin- 
cinnati Obs.  May;  and  A.  M.  Mayer,  of  Bethlehem,  May  26. 

Letters  of  acknowledgment  were  received  from  the  Im- 
perial Geographical  Society  of  Russia.  The  Cincinnati  Ob- 
servatory requested  the  completion  of  its  imperfect  set  of  the 
Proceedings. 

The  Meteorological  Office  reported  its  change  of  address  to 
No.  116  Victoria  street,  London,  S.  W. 

Donations  for  the  Library  were  received  from  the  Paris 
Geographical  Society  and  School  of  Mines,  the  London  As- 
tronomical Society,  Prof.  Rolliston,  of  Oxford,  the  Bath  So- 
ciety, W.  T.  Blanford,  the  Boston  N.  H.  Society,  the  Rhode 
Island  Society  for  En.  Dom.  Industry,  Franklin  Institute, 
College  of  Pharmacy,  Medical  News,  Philadelphia  University, 
West  Penn  Academy,  Prof.  Mayer,  Prof.  Ennis,  Provost  C.  J. 
Stille,  the  U.  S.  Sanitory  Commission,  Naval  Observatory, 
Census  Bureau,  R.  W.  Rossiter,  Wilmington  Institute,  and 
St.  Louis  Public  School  Commissioners. 

Mr.  Cope  made  a  communication  concerning  a  discovery  of 
certain  fossil  remains  found  in  New  Jersey,  the  structure  of 
which  indicated  a  connection  between  the  bird  and  reptile 
classes,  and  described  the  peculiarities  of  construction  pre- 
sented by  the  fossil  referred  to.  He  also  exhibited  fossil  r^ 
mains  of  the  Plesiosaurus  and  Mososaurus  orders  or  types, 
and  described  their  relation  to  other  genera  of  similar  type. 


June  IS.  1869.]  11*  [Cope. 

The  fossil  which  Prof.  Copo  exhibited  was  the  almost  perfect  cranium 

of  a  Mosasauroid  reptile,  the  Clidastes  propython.     He  explained  various 

peculiarities  of  its  structure,  as  the  moveable  articulation  of  certain  of  the 

mandibular  pieces  on  each  otlier,  the  suspension  of  the  os-quadratum  at 

the  extremity  of  a  cylinder  composed  of  the  opisthotic,  d'c,  and  other 

peculiarities.     He  also  explained,  from  specimens,  the  characters  of  a 

large  new  Plesiosauroid  from  Kansas,  discovered  by  Wm.  E.  Webb,  of 

Topeka,  which  possessed  deeply  biconcave  vertebrae,  and   anchylosed 

▼eural  arches,  with  the  zygapophyses  directed  after  the  manner  usual 

unong  vertebrates.     The  former  was  thus  shown  to  belong  to  the  true 

Sauropterygia,  and  not  to  the  Streptosauria,  of  which  Klasmosarus  was 

tjrpe.    Several  distal  caudals  were  anchylosed,  without  chevron  bones, 

lad  of  depressed  form,  while  proximal  caudals  had  anchylosed  diapophy- 

ses  and  distinct  chevron  bones.     The  form  was  regarded  as  new,  and 

oJled  Polycotylus  latipinnis,  from  the  great  relative  stoutness  of  the 

paddle. 

He  also  gave  an  account  of  the  discovery,  by  Dr.  Samuel  Lockwood,  of 
Keyport,  of  a  fragment  of  a  large  Dinasaur,  in  the  clay  which  underlies 
immediately  the  clay  marls  below  the  lower  green  sand  bed  in  Monmouth 
County,  N.  J.  The  piece  was  the  extremities  of  the  tibia  and  fibula, 
▼ith  astragalo-calcaneum  anchylosed  to  the  former,  in  length  about 
«ixteen  inches ;  distal  width  fourteen.  The  confluence  of  the  first  series 
of  tarsal  bones  with  each  other,  and  with  the  tibia,  he  regarded  as  a  ni(»st 
interesting  peculiarity,  and  one  only  met  with  elsewhere  in  the  reptile 
Compsognathus  and  in  birds.  He  therefore  referred  the  animal  to  the 
order  Symphypoda,  near  to  Compsognathus  Wagn.  The  extremity  of 
the  fibula  was  free  from,  and  received  into  a  cavity  of  the  astragalo-cal- 
<5aneuin,  and  dem(mstrated  what  the  speaker  had  already  asserted,  that 
^e  fibula  of  Ignanodon  and  Hadrosaurus  had  been  inverted  by  their 
oescribers.  The  medullaiy  cavity  was  filled  with  open  cancellous  tissue. 
The  species,  which  was  one  half  larger  than  the  type  specimen  of  Hadro- 
saurus foulkii,  he  named  Ornithotarsus  inimanis. 

Dr.  II.  C.  Wood  spoke  of  his  investigations  with  regard  to 
the  Fresh  Water  Algae  of  Eastern  North  America. 

Pending  nominations,  Kos.  628  to  638,  new  nominations, 
^^'^s.  638  to  640,  were  read. 

Dr.  H.  Allen  oftered  and  read  a  paper    '^  On  Human  Oste- 

^^^gy,  containing  the  heads  of  divisions  of  a  more  extended 

^'ornnumication,  which   he  proposes   to   present  at  a  future 
time. 


Allen.]  lis  IJm 

The  following  observations  have  been  instituted  with  tho 
testing  the  value  of  the  following  propositions : 

I. 

That  a  true  eoneepiion  of  ths  skeleton  tan  he  only  eecured  hjf  f Itf 
bryology  and  otteology  eonjoinUy, 

For  inasmuch  as  the  skeleton  is  the  frame-work  adapted  i 

internal  organs,  and  to  afford  attachments  to  ligaments  and  mai 

since  the  osseous  particles  (centres  of  ossification,  eitherfteeora 

are  the  results  of  forces  acting  in  obedience  to  the  neoessitiM  i 

to  be  protected  and  of  trunks  to  be  moved,  it  follows  that  bom 

best  studied  when  understanding  the  requirements  oaUing  ti 

existence. 

II. 

That  tJie  **  centre  of  osiifieation*^  t«  the  oeteological  unit. 

For  since  'Hhe  bones*'  are  associations  of  centres  of  ossiflcatic 

little  or  no  determinate  value,  it  is  rational  to  prefer  these  cent] 

primal  forms,  before  the  more  or  less  arbitrary  ones,  the  resoltt 

combination. 

III. 

That  the  causes  of  variation  of  the  forms  of  '*bones^^  within  tht 
health  are  to  he  found  in  the  muscles  placed  in  association  with  then 

Since  the  idea  of  a  limb  is  progression,  the  bones  stand  up  as  f 

levers  to  the  power,  we  find  the  degree  of  power  holds  a  direc 

the  strength  of  lever  and  amount  of  weight.    Hence,  bones  of  li 

i-espond  in  point  of  strength  and  size  to  the  muscles  associa 

them.     Habit  is  thus  seen  to  be  indirectly  the  chief  cause  of  the 

of  ossific  forms. 

IV. 

That  tlie  causes  of  localization  of  diseased  action  are  best  determii 
application  of  the  foregoing  propositions. 

(1.)  A  number  of  centres  of  ossification  coalescing  to  protec 
viscus,  the  resultant  form  may  preserve,  throughout  life,  a  phyi 
as  well  as  a  mechanical  unity.  Example :  The  centres  comp< 
brain  case.  When,  however,  the  centres  of  ossification  in  the 
limbs  unite,  while  losinj^  their  identity  in  form  they  maintain  f 
independence  of  action  throughout  life.  Example  :  The  oei 
posing  the  femur  and  tibia. 

(2.)  The  evidences  of  retrograde  activity  (atrophy)  are  mosi 
along  the  lines  of  progressive  activity  (growth.) 

(3.)  Activity  of  development  is  accompanied  with  vascular 
creased  vascularity  is  an  exciting  cause  to  morbid  action.  Th 
follows  that  diseased  action  may  be  often  found  in  association  w 
complete  genetic  process. 

(4.)  Since  muscles  control  the  nomial  shaj^s  of  bones  durin 
nious  action,  their  inharmonious  action  may  prove  a  cause  of  de 

(5.)  Continual  excitation  of  points  of  connection  of  muscles  w 
may  prove  an  exciting  cause  to  disease  within  such  areas. 

The  Society  was  then  adjourned. 
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Bv  UoBATio  C.  Wood,  Jr.. 
Pro/etiar  of  Botiiny  in  Ihe  Uninertiij/  of  Peniuf/trnaia, 
1  icterml  years  all  the  leisure,  my  more  HtricUy  prafc^uioiiiil  dutiCN 
1,  has  been  devoted  to  the  study  of  the  Algft-fuuna  of  our  inlaiKl 
1.  nni)  I  hud  intended  delnyiag  publiciition  until  ready  to  ofler  l'> 

■  •cientific  world  ftii  e]iihi>rate  memoir  opon  the  Biiltject.     The  fleid  is 
onstantly  enlarging,  tliat  tlic  day  of  final  preparatiou  seeiiiK 

Ir  to  recede  tlian  Amy  near.     This  and  the  hope  of  slirring  up  other 

I,  have  induced  me  to  print  now  a  very  brief  abstract  of  the  resulr>i 

it  IWTe  so  far  rewiirdcd  my  cITortB.     In  euumerating  and  desoribing  thi.' 

«  herein  eontainiid,  1  shall  follow  the  cinssiti cation  and  ari'angomeni 

bpl«d  by  Ralwnhoi-iit  in  bin  "Flora  Europcea  Alganim."      It  should, 

er,  be  pliiinly  understood  thnt  I  do  not  do  this,   as  endorsing  the 

tbod  of  tlie  Qei-man  Professor,  but  simply  because  I  do  not  feel  pif- 

1  M  present  to  diacuss  the  natural  arrangement  of  tliis  group,  anil 

« to  leave  the  whole  subjeot  for  a  future  Memoir. 

«  desire  of  enlisting  the  assistance  vailous  of  observers,  as  already 

nlicnicd,  has  been  one  of  the  motives  that  have  prompted  me  %o  publish 

I  am  already  greatly  indebted  to  several  botanists  for  a,iii, 

longsl  whom  I  niay  mention  Dr.  J.  8.  Billings,  U.  S.  A.,  Professor  11. 

I.  Havenel,  and  Mr.  William  Canby,  and  am  thereby  emboldened  to  ask 

If  there  are  any  persons  engaged  in  the  study  of  these  plants,  1 

I  be  most  happy  to  eicliange  specimens  with  them,  either  fresh  or 

1  fur  the  microscope  ;  Hnd  when  occasion  may  arise,  wilt  mni^t 

;  give  all  the  credit  due  them  for  species  new  to  Amciicu  or  Sciuuim'. 

e  are  utliers  willing  to  help  mc,  I  will  do  all  in  my  power  to  aiit 

a  in  rctmn  by  labelling  specimens,  giving  informntion  as  to  booIcK, 

,  or  make  such  other  returns  ae  circumstances  will  permit.     Any  one 

9  ia  tliiM  willing  hod  better  address  me  by  letter,  when  I  will  forwani 

n  preservative  fluid,  with  some  directions. 

lorljun  amount  of  experience  and  knowledge  of  the  subject  greatly 
■a  the  collection  of  the»e  phints,  but  scarcely  so  much  as  in  utl«>r 
munts  of  cryptogamic  botany.     Most  of  the  species  of  fresh  watei' 
«  M>  smull  thitt  the  most  experienced  algologittt  does  nut  know 
w  grakt  tbo  reward  of  the  day's  toil  may  bo  until  he  places  his  booty 

■  tte  oltjeet  glnai  of  his  compound  microscope.     In  or<ler  to  aid  any  one 
a  ii  ileidrous  of  collecting  and  studyiug  these  low  forms,  it  seems  t" 

to  make  here  a  few  remarks  upon  the  whei-e  and  the  when 
Jllook,  and  the  how  to  preserve  after  they  are  found. 
■  Tben:  *rc  three  or  (bur  distinct  classes  of  localities,  in  each  of  which  a 
t  Mt  of  forms  may  be  looked  for.  Stagnant  ditches  and  pools ; 
I,  rivuletn,  large  rivers,  and  other  bodies  of  pure  water ;  dripping 
n  ravines,  &c.:  trunks  of  old  trees,  boardn.  branches  .ind  twigs  oJ' 
nring  trees  and  otlier  aerial  localities. 


A.  P.  8 — 


..  3CI~ 


Wood.]  120  Juno  18, 

In  regard  to  the  first  of  these — stagnant  waters — in  these  the  most  con*, 
spiciious  forms  are  oscillatorisB  and  zygnemacesB.  The  oscillatorisB  may 
almost  always  be  recognized  at  once,  by  tlieir  forming  dense,  slimy  strata, 
floating  or  attached,  generally  with  very  fine  rays  extending  from  the 
mass  like  a  long,  delicate  fringe.  The  stratum  is  rarely  of  a  bright 
green  color,  but  is  mostly  dark ;  dull  greenish,  blackish,  purplish,  blue, 
&c.  The  oscillatoriffi  are  equally  valuable  as  specimens  at  all  times  and 
seasons,  as  their  fruit  is  not  known,  and  the  characters  defining  the  spe- 
cies do  not  depend  upon  sexual  organs.  The  zygnemas  are  the  bright 
green,  evidently  filamentous,  slimy  masses,  which  float  on  ditches  or  lie 
entangled  amongst  the  water  plants,  sticks,  twigs,  &c.,  in  them.  They 
are  only  of  scientific  value  when  in  fruit,  as  it  is  only  at  such  times  that 
they  can  be  determined.  Excepting  in  the  case  of  one  or  two  very  large 
forms,  it  is  impossible  to  tell  with  the  naked  eye  with  certainty  whether 
a  zygnema  is  in  fruit  or  not ;  but  tliere  are  one  or  two  practical  points, 
the  remembrance  of  which  will  very  greatly  enhance  the  probable  yield 
of  an  afternoon's  search.  In  the  first  place,  the  fiiiiting  season  is  in  the 
spnng  and  early  summer.  The  latter  part  of  March,  May  and  June  are 
the  months  when  the  collector  will  be  best  repaid  for  looking  for  this 
family.  Again,  when  these  plants  are  fruiting  they  lose  their  bright 
green  color  and  become  dingy,  often  yellowish  and  very  dirty  looking — 
just  such  specimens  as  the  tyro  would  pass  by.  The  fine,  bright,  green, 
handsome  masses  of  these  algae  are  rarely  worth  carrying  home.  After 
all,  however,  much  must  be  left  to  chance;  the  best  way  is  to  gather 
small  quantities  fix>m  numerous  localities,  keeping  them  separate  until 
they  can  be  examined. 

Adliering  to  the  various  larger  ditch  plants,  to  floating  matters,  twigs 
and  stones,  &c.,  will  often  be  found  filamentous  ulgae,  which  make  fine 
filmy  fringes  around  the  stems,  or  on  the  edges  of  the  leaves ;  or  per- 
chance one  may  meet  with  rivulariae  or  nostocs,  &c.,  forming  little  green 
or  brownish  balls,  or  indefinite  protuberances  attached  to  small  stems 
and  leaves.  These  forms  are,  however,  to  be  looked  for  especially  later 
in  the  season.     Whenever  seen,  they  should  be  secured. 

In  the  latter  part  of  summer,  there  is  often  a  brownish  gelatinous  scum 
to  be  seen  floating  on  ditches.  Portions  of  this  should  be  preserved,  as  it 
frequently  contains  interesting  nostocs  and  other  plants. 

In  regai'd  to  large  riverSy  the  time  of  year  in  which  I  have  been  most 
successful  in  such  localities,  is  the  latter  summer  months.  Springs  and 
small  bodies  of  clear  water  may  be  searched  with  a  fair  hope  of  reward  at 
any  time  of  the  year  when  they  are  not  actually  frozen  up.  I  have  found 
some  exceedingly  beautiful  and  rare  algae  in  such  places  as  early  as  Mareh, 
and  in  open  seasons  they  may  be  collected  even  earlier  than  this,  llie 
desmids  are  most  abundant  in  the  spring,  and  possibly  most  beautiful 
tdien.  They,  however,  rarely  conjugate  at  that  time,  and  the  most  valua- 
ble specimens  are  therefore  to  be  obtained  later — during  the  summer  and 
fall  months ;  at  least,  so  it  is  said  ;  and  the  little  experience  I  have  had 
with  this  family  seems  to  confirm  it.  Bivulets  should  be  watched  espe- 
cially in  early  spring,  and  during  the  summer  months. 
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From  UiD  time  when  the  weatlior  first  grows  cool  in  tlie  Tall,  on  unlil 
Uio  cold  wcatlier  has  fairly  set  in,  and  the  reign  of  ice  nnd  snow  com- 
t.  ii  the  jwrioti  during  wliit^h  the  iilgac  huiit«r  should  seareli  care- 
fully nil  wet,  ilripping  roekt.  for  spccimciis.  Amount  the  dew  iwnring 
•tents  uf  wet  iiio88t<g — in  dark,  damp  crevices,  and  tittle  grottoes  lieneatli 
nhelving  ror.ks— -here,  at  thia  aeaaou,  is  the  algae  harvest  to  lie  tvsixHl. 
Noatoca.  palmellas.  cotijugsting  desmids,  sirosiphonB,  variniM  unicellular 
\  algae,  tlicn  tlouriah  In  such  localities.  Hy  experience  has  beeu,  that  Utc 
in  tlw  &11.  ravines,  railroad  cuttinga,  rocky  river-bauks,  &c.,  rawiird  time 
I   Mid  labor  better  than  any  other  localities. 

The  Tanclierias,  wtuch  grow  frequently  in  wet  ground,  a»  well  a«  siOi- 
mergMl,  fhiit  iu  the  early  spring  and  summer  in  this  Intitude.  and  arc 
I   therefore  to  be  collected  at  such  times,  since  they  are  only  worth  pri'scrv- 
\  Id^  when  In  fruit. 

In  Kganl  lo  alg,ie  which  grow  un  trcc!^,  1  have  found  but  a  Biiigle  spe- 
ctei^  and  do  not  tliink  they  are  at  all  abundant  in  this  latitude.     Farther 
\   MMtth.  if  ono  may  JTidgti  by  Professtir  Raveuel's  collections,  they  are  the 
I  mcMt  shnndant  forms. 

Aa  to  the  preservation  of  tbo  algae — most  of  the  submerged  specivs  are 

I  nbwid  by  drying.    Studies  of  them  ahould  always,  when  practicable,  be 

[  made  whiUt  frcHh.     Cirtnim titan ces,  however,  will  often  prevent  tliJa,  nnd 

I  have  found  that  Ihey  may  be  pieserved  for  a  certain  jieriod.  say  tlireo 

.    ur  four  niunthH,  without  very  much  change,  in  a  strong  aolution  of  ncetate 

,   of  alumina.     If  Ibis  in  not  to  be  liiuJ,  I  would  recommend  a  trial  of  a 

pnaervativo  li<iuid,  mode  of  glycerine,  carbolic  acid  (creasote  of  the 

■faopaf,  and  water.    This  mixture  might  be  made  by  disHolving  half  an 

Mwca  of  imre  carbolic  acid  la  little  mure  of  tlie  impure),  in  three  fluid- 

vaaaea  of  glyci^rine,  and  adding  a  nill  pint  of  pure  water. 

Almost  all  species  of  algao  whicli  are  flim  and  sc mi-cart ilaginimn,  or 

I  slmoat  wotnly  in  oonsislency,  are  best  preserved  by  simply  di-ying  Ihcm. 

A  keeping  Ihoni  in  the  ordinary  manner  for  small  plants.    When  »1iidicd. 

I  fragments  uf  them  sliouhl  be  soaked  in  water. 

Tha  only  wuisflictory  way  that  algae  can  bo  finally  prepared  for  the 

I  MbllMt  la  by  mounting  tlicm  whole,  or  in  portions,  according  to  rixc,  for 

I  Iba  microacoi>o.     Of  the  Iwst  methods  of  doing  thin,  this  iH  hardly  the 

lace  to  upeak  :  but  a  word  as  lo  tlie  way  uf  cleaning  lliem  will  perhaps 

lot  tM  out  nf  place.     Many  of  them,  estwclally  the  larger  litamenlous  one. 

My  be  watdied  by  holding  them  fast  upon  an  ordinary  microscope  slide. 

I   vlUl  B  iH-nt  needle  or  a  pair  of  fori!cp«,  and  allowing  water  to  flow  or  xlop 

If  them  frerly,  whilst  they  ai-e  rubbed  with  astilhBh  camels  hair  pencil 

I   M  bruidi.     In  nthor  coses,  the  best  plan  is  to  put  a  mass  of  tlie  specimens 

)   in  a  tHrftIc  half  full  of  water,  and  shake  the  whole  violently  ;  drawoffthe 

r  from  tlie  plantn  in  imme  way,  and  repeat  the  process  with  fresh 

I  aiMiikHu  of  water,  until  the  plants  are  well  scoured.     At  first  sight,  this 

■  wnnid  fccni  exceedingly  rough,  and  liable  to  s]>oil  the  spccimona. 

MW  BOVor  aoen  bad  results  from  it,  at  least,  when  practised  with 

The  water  sccmi  so  to  envelope  and  protect  the  little  plnnts 

yan  nut  injured. 
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After  all,  in  many  instances  it  appears  impossible  to  clean  these  algae 
without  utterly  ruining  and  destroying  them — the  dirt  often  seeming  to 
be  almost  an  integrant  portion  of  them ;  so  that  he  who  despises  and  rejects 
mounted  specimens,  simply  because  they  are  dirty  and  unsightly,  will 
often  reject  that  which,  scientifically  speaking,  is  most  valuable  and 
attractive. 

In  concluding  this  introduction,  it  is  perhaps  pardonable  to  state,  that 
there  are  in  my  possession  elaborate  descriptions  and  drawings  (from 
nature)  of  nearly  all  the  plants  mentioned  in  this  paper,  and  that  of  the 
species  mentioned,  aU  but  a  dozen  or  two  are  new  to  science  or  new  to 
this  continent. 

CLASS  PHYCOCHROMOPHYCEAE. 

ORD.    CYSTIPHORAE. 

FAM.    CHROOCOCCACEAE. 
GEN.    CHR00C0CCU8. 

C.    REFRACTUS.    8p.   NoV. 

C.  cellulis  in  familias  solidas  arete  consociatis,  plerumque  subquad- 
ratis,  saepius  tnangularibus,  rare  multiangulis ;  familiis  saepius  loba- 
tis ;  cytiodermate  tenui,  vix  visibile,  achroo ;  cytioplasmate  subiliter 
granulato,  subfusco  vel  subluteo,  valde  refrangente. 

C.  Cells  closely  associated  together  into  solid  families,  mostly  sub- 
quadrate,  very  often  triangular,  rarely  multiangular ;  families  often 
lobed ;  cytioderm  thin,  scarcely  perceptible,  transparent ;  cytioplasni 
finely  granular,  brownish  or  yellowish,  highly  refractive. 

Diam.  celL^^^o^"  aoVu'S  rare  in  cellulis  singulis  ^cViy";  famil.  j-^^j^'' 

I      H 

Hab.  In  rupibus  irroratis  prope  Philadelphia. 

C.     MULTICOLORATUS.      8p,     NoV, 

C.  in  8trato  mucoso  inter  algas  varias  sparsus ;  cellulis  singulis  sphae- 
ricis,  vel  2-4  (rare  8)  aut  angulis  aut  semLsphaericis  aut  abnormibuS  in 
familias  oblougas  consociatis ;  cytiodermate  crasso,  hyalino,  hand  lamel- 
loso ;  tegumentis  plerumque  nullis,  interdum  subnullis ;  cytioplasmate 
plerumque  homogeneo,  interdum  subiliter  granulato,  vel  luteo-viride 
vel  caeruleo-viride  vel  luteo  vel  subnigro,  vel  brunneo,  vel  saturate 
aurantiaco,  saepe  ostro  tincto. 
Diam.  coll.,  sing,  sine  tegm.,  ^'^o''  cum  teg.  x^Vo"  5  ^^'  i"  famil.  sing. 

-'     // 4     //        Fit^TTi    Inner         7     '' 10    ff  •  l«f    fi     u  7     // 

4r)(j«  — izsji   •     -ram.  long.  :f-jj5   — j^g^    ,  lac.  j^^^   — j^-^^   . 

C.  Occurring  scattered  in  a  mucous  stratum  with  other  algae ;  cells 
spherical  and  single,  or  else  angular  seroispliaerical  or  irregular  and  asso- 
ciated together  in  obloug  families  of  from  2-4  (rarely  8) ;  inner  coat  thick, 
hyaline,  not  lamellate ;  outer  coat  generally  wanting,  sometimes  indis- 
tinctly present ;  endochrome  mostly  homogeneous,  sometimes  minutely 
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gnaahr,  eitber  a  yellowish  green  or  bluish  green,  or  yellowish,  or  browu, 
orUaekiah,  sometimes  tinged  with  bright  lake. 
Hab.  In  mpibos  humidis  prope  Philadelphia. 

GEN.    GL0E0CAP8A. 

O.      SPARS  A.        Sp.     Nov, 

0.  in  strato  mticoso  sociis  algis  variis  sparsa ;  cellulis  sphacricis,  vel 
oblongis  yel  oyatis,  2-8  in  familias  consociatis ;  familiis  subglobosis  vel 
snbovatis,  interdum  numeroso-aggregatis ;  tegumontis  intemis  aureo- 
fosasy  fimiis,  rarissime  coloris  expertibns,  homogeneis,  vel  lamellosis ; 
t^gomentis  eztemis  achromaticis,  rare  subachromaticis,  plerumque  vix 
^trilibos;  cytioplasmate  homogeneo. 

Diam.  max.  cell,  oblong,  sine  tegum.  long.,  j^Va"  >  l^t.,  75*<y(y" ;  cell, 
glob^  one  tegum.,  Wjfu"  ;  cum  tegum.,  y^Vy"  ;  ^"»-»  jh"- 

^'  scattered  in  a  mucous  stratum  composed  of  various  algae ;  cells 
'pberical,  or  oblong,  or  ovate,  associated  together  in  families  of  from 
3-8;  families  subglobose  or  subovate,  sometimes  aggregated  together 
^  Urge  numbers ;  inner  tegument  yellowish  brown,  firm,  rarely  colorless, 
homogeneous  or  lamellate ;  external  tegument  achromatic,  rarely  8ul>- 
achromatic,  generally  scarcely  visible. 

OEN.  MERI8M0PEDIA. 

M.      CONVOLUTA.      Br^b, 

Hab.  Prope  Philadelphia. 

Remarks, — I  have  only  a  slide  of  specimens,  which  were  {jiven  inc  by  my 
friend  Dr.  J.  Gibbons  Hunt.  Our  American  form  seems  to  he  too  close  to 
the  European  species  to  be  separated  from  it,  although  in  no  case  is 
^e  frond  in  any  wise  plicate  or  convolute,  and  the  cells  ai*e  somewhat 
«n»ller  (long  diameter,  ^cVc")- 

M.     NOVA.     Sp,    Nop. 

^.  thallo  membranaceo,  distincte  limitato,  cellulis  numerosissimis 
composite;  cellulis  ovalibus,  arctc  approximatis,  16  in  familias  consoci- 
*'^  dilute  caeruleo-vindibus,  interdum  medio  constrictis;  thalli  margini- 
"*>«rectis,  integris. 

phallus  membranaceous,  distinctly  limited,  composed  of  very  nunier- 
^ cells;  cells  oval,  closely  approximated,  consociate  in  families  of  10, 
f?      Wuish  g^reen,  sometimes  constricted  in  the  middle  ;  margin  of  the 
^*^^U8  straight  and  entire. 
Piam.  cell.  ad.  j^^^". 
"*b.  In  flumine  Schuylkill,  prope  Philadelphia. 

FAM.    OSCILLARIACEAE. 
GEN.    OSCILLATORIA. 

O.      NIGRA.        Vavch, 

**^  stagnis  prope  Philadelphia. 
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Remarks, — Our  American  form  does  not  quite  equal  the  measuremen^H 
j^ivcn  by  Rabeuhorst.    I  have  never  measured  it  over  y^Vir"  ^  diametesH 

O.     LIM08A.     {Roth.)     Agh, 

Plab.  In  stagnis  prope  Philadelphia. 

Remarks. — The  dissepiments  are  never  granulate,  at  least  that  I  hav^ 
seen.     Otherwise  our  American  forms  agree  in  all  respects  with  the 
scrix)tious  of  the  European. 

O.      KEGLECTA.     J^.    NoV. 

O.  trichomatibus  modico  brevibus,  aut  dilute  purpuraceo-plumbeis  ant 
plumbeo-cincreis,  plerumque  rectis,  aut  stratum  mucosum  atro-purpnreum 
liaud  distincte  radiante  fonnantibus,  aut  in  strato  gelatinoso  hand 
radiante  subplunibco  dispci*sis  ct  cum  algis  aliis  intermixtis,  rare  oscil- 
lantibus  sod  leutc  seso  moventibus;  articulis  diametro  fere  4  plo  bre- 
vier ibns  ;  dissepimentis  plerumquo  baud  granulosis,  rare  indistincte 
granulosis;  apiculo  obtuse  rotundato,  intcrdum  breve  nonnihil  att«n- 
uato. 

Filaments  rather  short,  of  a  dilute  purplish  lead  color,  or  leaden  gray, 
generally  straight,  either  forming  a  mucous,  blackish  purple  stratum 
without  marked  rays,  or  diffused  with  other  algae  in  a  gelatinous  mass, 
rarely  oscillating  but  gliding ;  ai*ticles  about  four  times  shorter  than  broad  ; 
joints  for  the  most  pai*t  not  granulate,  rarely  indistinctly  granulate ;  ends 
obtusely  rounded,  occasionally  shortly  somewhat  attenuate. 

Diam.  r^Vc"=-0OC6. 

Hab.  In  stagnis  prope  Philadelphia. 

O.       IMPERATOR.      Sp,     NoV, 

O.  in  strato  mucoso,  plerumque  natante,  olivaceo-atro,  longe  radiante ; 
trichomatibus  rectis  aut  subrectis,  ti*anquillis,  dilute  viridibus  vel  satu- 
rate olivaccis,  baud  oscillantibus,  sed  ambulantibus ;  apiculis  nonnihil 
attenuatis,  late  rotuudatis  vel  subtruncatis,  curvatis ;  articulis  diametro 
5-12  ])lo  brcvioribus,  ad  genicula  indistincte  contractis ;  cytioplasmate 
homogeneo,  olivaceo-viride ;  vaginis  iirmis,  ad  genicula  distincte  trans- 
verse striatis, 

().  Occurring  in  an  olive-black  mucous  stratum,  mostly  swimming  and 
with  long  ra^s ;  filaments  straight  or  straightish,  light  green  or  deep 
olive,  ti*anquil,  not  oscillating,  but  moving  with  a  gliding  motion ;  ends 
somewhat  attenuate,  broadly  rounded  or  subtruncate,  curved ;  articles 
5-12  times  shorter  than  broad,  slightly  contracted  at  the  joints ;  cytio- 
plasm  homogeneous,  olive  green;  sheaths  tiim,  distinctly  transversely 
grooved  at  the  joints. 

Diam.  .002/' 

GEX.   LYNGBYA. 

L.      BICOLOR.      Sp.     Noc. 

L.  trichomatibus  simplicibus  in  cjespites  nigro-virides  dense  in- 
tricatis,  varie  curvatis,  plerumque  inarticulatis,  interdum  breve  articu- 
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\^%\»  et  ad  genicnla   contractis ;    cytiodermate  dilute   caeruleo-viride, 
plemmqne  oopioae  granulatov  saepe  interrupto;  cellulis  perdurantibus 
eyliiMlriciSy  saepe  elongatis,  saturate  brunneis,  sparsissiniis;  vaginisfirmis, 
acluins,  in  trichomata  matura  modice  crassis. 

Ij.  with  the  filaments  closely  interwoven  into  a  blackish  green  mat ; 
ftl2tfnentB  variously  curved,  simple,  mostly  inarticulate,  sometimes  shortly 
articulate  with  the  joints  contracted ;  endochrome   light  bluish  green, 
mostly  very  granulate,  often  interrupted;  heterocysts  cylindrical,  often 
elongate,  deep  brown,  very  few ;  sheaths  firm,  transparent,  in  old  fila- 
ments moderately  thick. 

Hab.  In  flumine  Schuylkill  propc  Philadelphia. 

FAM.    NOSTOCHACEAE. 
GEN.    NOSTOC. 

N.       CALCICOLA.      Ag, 

Hab.  In  mpibus  prope  Catoosa  Springs,  Georgia. — Prof.  Ravenel. 

iZnMiribf. — The  heterocysts  in  the  American  plant  are  both  intermixed 
nd  tenninal,  otherwise  the  description  of  the  European  form  is  well 
*Mwered.  The  region  of  country  in  which  the  specimen  was  collected 
is  a  limestone  one.  I  am  unable  to  say  more  positively  whether  the  rocks 
^  which  it  was  growing  were  limestone  or  not. 

GEN.   SPHAEROZYGA. 

8.     POLT8PERMA.     RahcnhovsU 
In  stagnis  proi>e  Camden,  New  Jersey. 

8.      SUBRIGIDA.      Sp,    Not, 

8.  Datans ;  trichomatibus  singulis,  rectis  aut  subrectis,  minimis,  dilute 

^dibus ;  articulis  cylindricis  aut  subglolK)sis,  distinctis ;  sporis  cylin- 

^^  in  medio  gradatim  nonnihil  constrictis,  singulis  aut  duplicis,  sine 

^"'^lis  perdurantibus  inter  se ;   cellulis  perdurantibus  brevecylindricis, 

^8tUigj  distinctis. 

°*  boating;  filaments  single,  straight  or  straightish,  very  small,  light 
T^^  ?  articles  cylindrical  or  subglobose,  distinct;  spores  single  or 
^**l^  in  the  middle  gradually  a  little  constricted,  not  having  a  hotero- 
^^^  ^^etween  them ;  heterocysts  shortly  cylindrical,  single,  distinct. 
^^m.  cell.  veg.  trans.  W<nr"  "-^^^l^ ;  spor.  transv.  ^^^^f'-^^^^"- 
*^''^^^''-.0OO22"  ;  long.  ri^Tf" -~- '^^^^^"  \  cell.  i>erd.  transv.  45^^"- -00022. 
"^^\>.  In  stagnis  prope  Philadelphia. 

GEN.    CYLIXDROSPERMUM. 

c.     FLEXUOSUM.     {Ag.)    Eobeuh. 
"^b.  In  humo  irrorato  prope  Philadelphia. 
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C.      MINUTU3C.      Sp,    Nov.  # 

C.  trichomatibus  dilute  aerugineis,  plerumque  flexuoso-ourvatiB  et 
lutriGatis,  interdum  subrectis;  articulis  cylindricis,  ad  genicula  plus 
minus  coustrictis,  homogeneis  vel  granulatis ;  cellulis  perdurantibus  ter- 
minalibus,  hirsutis,  globosis ;  sporis  ellipticis,  diametro  2-3  plo  longiori- 
bus,  subtilissime  granulatis. 

Filaments  light  aeniginous  green,  generally  curved  and  intricate, 
sometimes  straightlsh;  articles  cylindrical,  more  or  less  constricted  at 
the  joints,  homogeneous  or  granulate ;  heterocysts  terminal,  hirsute, 
globose ;  spores  elliptical,  2-d  times  longer  than  broad,  very  minutely 
granulate. 

Diam.  Artie.  ^^5"  ;  spor.  long.  y^Vo" ;  transv.  :rA5"- 

Hab.  In  stagnis  prope  Philadelphia. 

GEN.    ANABAENA. 

A.      OELATINOSA.      8p,     Not, 

A.  thallo  mucoso  gelatinoso,  indefinite  expanso,  dilutissime  bruuneo, 
nonnihil  pellucido  ;  trichomatibus  haud  vaginatis,  leviter  flexuoso-curva- 
tis,  nonnihil  distantibus,  haud  intricatis,  aut  dilute  aureis  aut  dilute 
caeruleo-viridibus ;  articulis  globosis,  homogeneis ;  cellulis  perduranti- 
bus ai*ticulorum  diametro  fere  aequalibus,  globosis,  vel  rare  oblongis ; 
sporis  terminalibus,  singulis,  globosis,  (fusco-brunneis  ?) 

Thallus  gelatinous,  mucous,  indefinitely  expanded,  somewhat  pel- 
lucid, with  a  brownish  tinge  ;  filaments  not  vaginate,  somewhat  cui-ved, 
rather  distant,  not  intricate,  either  a  light  golden  yellow  or  light  bluish 
green  ;  joints  globose,  homogeneous ;  heterocysts  about  equal  to  the  fila- 
ment in  diameter,  globose  or  rarely  oblong  ;  spores  terminal,  globose. 

Hab.  Prope  Philadelphia. 

GEN.    NOSTOCHOPSIS.     Oen,    Nov. 

Trichomata  raniosa  cum  cellulis  perdurantibus  aut  in  latere  sessilibus 
aut  in  ramulonim  brevissimorum  apicibus  dispositis.  Vaginae  nuUae. 
Thallus  definitus. 

Thallus  definite  ;  filament  branched ;  heterocysts  sessile  upon  the  sides 
of  the  filaments  or  raised  upon  the  apices  of  short  branches ;  sheaths 
none. 

Bemarht. — The  curious  plant  upon  which  this  genus  is  founded  has 
the  habit  of  a  nostoc.  The  outer  portion  of  the  frond  is  condensed  so 
as  to  give  the  appearance  of  a  periderm ;  there  is,  however,  no  true  peri- 
derm. The  consistence  of  the  thallus  is  that  of  a  firm  gelatinous  mass. 
The  trichomata  or  filaments  radiate  from  the  inner  part  of  the  frond 
towards  the  outer  surface,  but  many  of  them  take  their  origin  in  the 
outer  portions  of  the  thallus.  In  most  places  they  are  distinctly  articu- 
lated, and  indeed  often  seem  to  be  composed  of  globular  cells,  resem- 
bling the  filaments  of  a  nostoc ;  on  the  other  hand  in  certain  portions 
they  are  not  at  all  articulated.  No  sheaths  are  anywhere  visible.  The 
heterocysts  are  strangely  enough  never  placed  in  the  continuity  of  the 
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l^unents.  Sometimes  they  are  sessile  immediately  upon  the  latter,  some- 
imea  they  are  raised  upon  very  short  branches.  They  are  globose  with 
aether  thick  walls.  No  spores  were  discovered.  It  seems  to  me  best  for 
tB«  present  to  class  this  curious  plant  with  the  nostochaceae,  although  I 
tMX  not  altogether  satisfied  as  to  its  affinities. 

N.      LOBATUS.      Sp.    Nof), 

^.  thaUo  rivide  viride  aut  luteo-viride,  cavo,  enormiter  lobato,  natante, 
^lodice    magnOy   firmo,   gelatiuoso;    trichomatibus   plerumque    longis, 
tiexuosiSy  dilute  viridibus,  plerumque    articulatis,  partim  inarticulatis, 
cylindricis  aut  sub-moniliformibus,  sparse  crranulatis. 
Diam.  trichom ;  cell,  perdur. 

IUmaTh%. — I  found  this  plant  floating  upon  the  Schuylkill  river  just 

above  Manayunk.     The  hollow  frond  was  buoyed  up  by  a  bubble  of  gas 

contuned  within  it.    It  was  an  irregular,  flattened,  somewhat  globose 

mass,  of  a  bright  green  color  and  about  \  an  inch  in  diameter.     It  seems 

▼ery  probable  that  in  its  earlier  condition,  it  was  a  solid  attached  frond. 

The  long  slender  filaments  are  often  very  tortuous,  but  run  a  pretty 

•    direct  general  course  towards  the  outer  surface. 

FAM.    RIVULARIEAE. 

GEN.    GLOIOTRICHA. 

O.      INCRUSTATA.      8p.    Not. 

G-  globosa  vel  subovalis,  firma,  solida,  ad  pisi  minimi  magnitudineni, 
dilute  viridis,  crystallophoi-a ;  trichomatibus  rectis  aut  leviter  curvatis,  in 
pilum  productis,  viridibus  aut  flavescentibus,  saepo  infra  laete  viridibus 
^  supra  flavescentibus,  baud  ordinatim  articulatis ;  articulis  infcriori- 
ousin  trichomatibus  maturis  brevibus,  plerumque  compressis ;  pilo  apicale 
'^  aut  leviter  curvato,  plerumque  indistincte  articulato,  saepe  intcr- 
^pto;  vaginis  amplis,  aclirois,  saccatis,  interdum  valde  constrictis ;  spo- 
"*  cylindricis,  saepe  curvatis,  diametro  ad  9  plo  longioribus  \  cellulis 
pcrdurantibus  sphaericis. 

I>iam.  trichom.  cum  vag.  TTrV<j''-75aa"  sporis  max.  j-fai,"-!^^^"  \  cell. 

Prond  globose  or  suboval,  firm,  solid  about  the  size  of  a  very  small 
I**i  light  green,  crystal  bearing ;  filaments  straight  or  slightly  curved, 
produced  into  long  hairs,  green  or  yellowish,  sometimes  bright  green  in 
^o«ir  proximal  portions  but  yellowish  above,  not  regularly  articulate ; 
*^et  articles  in  the  mature  filament  short,  and  generally  compressed ; 
*Pical  hair — like  portion  straight  or  slightly  curved,  mostly  indistinctly 
'^culate,  frequently  inteiTupted ;  sheath  ample,  transparent,  saccate, 
^ttietimes  strongly  constricted  ;  spores  cylindrical,  frequently  curved, 
about  9  times  as  long  as  broad. 

"*b.  Schuylkill  river,  plantas  aciuaticas  adhaerens. 

A.  P.  8. — VOL.  XI.  Q 
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GEN.     RIVULARIA. 

R.      CAKTILAOINEA.      Sp,   NoV, 

R.  subglobosa,  parva,  cartilaginea,  saturate  bninnea  vel  sub-atra,  soli- 
taria  in  plantis  aquaticis : — trichoxnatibus  maturis  sterilibus  rectis  ant  sub- 
rectis,  cylindricis,  elongatis,  baud  articulatis  ;  cytioplasmate  saepe  inter- 
Tupto ;  vaginis  arctis  et  distinctis ;  cellulis  perdurantibus  globosis,  dia- 
metro  subaequalibus : — trichomatibus  fertilibus  rectis  aut  sub-rectis,  supra 
spora  cellulis  8-9  instructis ;  sporis  elongatis,  rectis,  cylindricis  ;  vaginis 
nonnihil  crassis,  arctis  : — ^trichomatibus  immaturis,  breve  articulatis ; 
vaginis  subamplis. 

Frond  subglobose,  small,  cartilaginous,  deep  brown  or  blackish,  soli- 
tary upon  aquatic  plants :  mature  sterile  filaments,  cylindrical,  elongated, 
not  articulated,  their  cytioplasm  frequently  interrupted,  their  sheaths 
close  and  distinct,  their  heterocysts  globose  and  about  equal  to  them  in 
diameter ;  fertile  filaments  straight  or  nearly  so,  above  the  spores  fur- 
nished with  8  or  0  cells;  spores  elongate,  straight,  cylindrical;  sheaths 
rather  thick,  close;  immature  filaments  shortly  articulate,  their  sheaths 
rather  large. 

Diam.  trich.  cum  vag.  ^i^"  ;  spor.  y^Vc"* 

Hab.  In  palude,  Northern  Michigan. 

GEN.     DA8YACTIS. 

D.      MOLLIS.      Sp.   Nov. 

D.  parva,  ad  magnltudinem  pisi  minimi,  enoimiter  subglobosa,  mol- 
lis, gelatinosa,  dilute  viridis,  baud  distincte  zonata  ;  trichomatibus  pler- 
umque  subrectis,  partim  distincte,  partim  indistincte  articulatis ;  vaginis. 
in  trichomatibus  maturis  baud  visibilibus,  in  trichomatibus  juvenibus 
supra  subamplis ;  cellulis  perdurantibus  sub-globosis,  globosis,  vel  ellip- 
ticis,  diametro  duplo  majoribus,  plerumque  singulis  sed  interdum  bi  vel 
triseriatis. 

Frond  small,  about  the  size  of  a  small  pea,  irregularly  subglobose, 
soft,  gelatinous,  light  green,  not  distinctly  zoned;  filaments  generally 
straightish,  partly  distinctly,  partly  indistinctly  articulate;  sheaths  in 
the  mature  filament  not  perceptible ;  in  the  young  filaments  rather  large 
in  the  upper  portion ;  heterocysts  subglobose  or  globose  or  elliptic,  twice 
as  large  as  the  filament,  generally  single  but  sometimes  bi  or  tri-seriate. 

Diam,  trich.  -^^^"-^^^'t ;  cell.  perd.  xiW- 

Hab.  In  palude  plantas  aquaticas  adhaei*ens,  Northern  Michigan. 

GEN.    MASTIGONEMA. 

M.      ELONGATUM.      Sp.   Not. 

M.  initio  subglobosum,  postea  saepe  nonnihil  fusinum,  nigro-viride,  lu- 
bricum,  firme ;  trichomatibus  aerugineis,  valde  elongatis,  flagellifonnibus, 
interdum  inarticulatis  sed  saepius  breve  articulatis,  interdum  ad  genicula 
valde  constrictis ;  apice  interdum  truncato  sed  plerumque  in  pilo,  longo, 
achroo,  flexuoso,  producto ;  vaginis  achrois,  arctis,  saepe  apice  truncatis ; 
cellulis  perdurantibus  globosis  vel  subglobosis. 
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ThaUus  at  first  subglobose,  afterwards  frequently  fusiform,  blackish 
green,  sUppery,  firm;  filaments  aeruginous,  very  elongate,  sometimes 
not  articulated,   but   more    generally    shortly    articulated,    sometimes 
strongly  contracted  at  the  joints ;  apices  sometimes  tinincate  but  gener- 
ally produced  into  a  long,  flezuous,  translucent  hair ;  sheath  transpar- 
ent, close,  finequently  truncate  at  the  apex ;  heterocysts  globose  or  sub- 
globose 
Diam.  yVW'=-^^26." 
Hab.  In  aquario  meo. 

GEN.    MA8TIG0THRIX. 

M.      FIBROSA.      Sp,     Nov. 

M.  trichomatibus  dilute  caeruleo-viridibus  vel  olivaceis  vel  sub- 
aerngineiB,  infra  hand  articulatis,  supra  saepe  breve  articulatis ; 
^oe  in  trichomatibus  maturis  in  setam  hyalinam,  distincte  articu- 
litim,  longam,  producto;  vaginis  achrois,  in  filamcntis  immaturis, 
dutaledistinctis,  latis,  hyalinis,  infra  modicc  crassis,  arctis— in  trichoma- 
tibos  maturis  infra  arctis,  et  indistinctis,  supra  in  fibetiliis  dissolutis,  in 
spioe,  absentibus ;  cellulis  perdurantibus  globosis  interdum  geminis. 

Filament  eitherlight  bluish  green  or  olivaceous  or  subaeruginous,  below 
not  articulate,  its  upper  portion  often  shortly  articulate  ;  apex  produced  in 
tbe  mature  filament  into  a  hyaline  seta,  which  is  long  and  distinctly  ar- 
ticulate ;  sheath  transparent — in  the  immature  filament,  distally  distinct, 
broad,  hyaline,  but  proximally  close  and  rather  thick — in  the  mature 
filament  below  close  and  rather  indistinct,  and  superiorly  dissolved  in  fibril- 
laesoas  to  be  entirely  wanting  at  the  apex  ;  heterocysts  globose,  some- 
times in  pairs. 

Diam.  trichom.  73^^"  ;  cell,  perdur.  jy JiTTj"-T^i^X)"- 

Hab.  In  strato  mucoso  cum  algis  variis,  in  rupibus  irroratis  prope 
Riiladelpbia. 

FAM.    SCYTONEMEACEAE. 
GEN.    SCYTONEMA. 

8.      CATARACT  A.      Sp.    NoV, 

°"  rupicola,   caespitosum,  fusco-atrum,  longe  et  late  cxpansum ;  tri- 

fjjomatibus  flexuosis,  fiexilibus,  fere  0.25"  longibus,  vage  pseudoramo- 

**^^M»,   superficie    laeve ;    pseudoramis  elongatis,   singulis,    rarissime 

^*"^8,  liberis,    interdum  fuscis,   saepius   hyalinis,   apice    plerumque 

^^<^to,  rare  nonnihil  attenuato,  saepe  barbate,  haud  rubello ;  tricho- 

""^tibus  iutemis  aerugineis,  tenuissimis,  plerumque  distincte  articulatis  ; 

^culis  diametro  plerumque  brevioribus,    sed    interdum    longioribus, 

^^  sejunctis,  saepe  subglobosis  ;  vaginis  crassis  et  firmis ;  cellulis  per- 

<*nnmtibiig  et  basilaribus  et  interjectis,  singulis,  rarissime  geminis. 

^^^.  trich.  c.  vag.  plei-umque  .00045"  ;  max.  .0011"  ;  sine  vag.  max. 
.00013.'/ 

^-  Forming  on  rocks  an  extended  turf-like  stratum  of  a  brownish 
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black  color ;  filaments  flexuous,  flexible,  almost  0.25''  long,  irregularly 
branched,  their  surface  smooth  ;  branches  elongate,  single,  rarely  in 
pairs,  free,  sometimes  fuscous,  frequently  hyaline,  their  apices  generally 
truncate,  rarely  somewhat  attenuate,  frequently  provided  with  enlarge- 
ments, never  reddish ;  cytioplasm  aeruginous,  very  thin,  generally  dis- 
tinctly articulate ;  articles  mostly  shorter  than  broad,  but  sometimes 
longer,  frequently  disjoined,  often  subglobose ;  sheaths  thick  and  firm ; 
heterocysts  both  basal  and  interjected,  single,  extremely  rarely  gemi- 
nate. 
Hab.  In  fiumine  Niagara  prope  cataractam. 

8.    CORTEX.     Sp,  Nov. 

S.  minutissimum,  stratum  tenue  submembraneum  fonnaute ;  tricho- 
matibus  sparse  pseudoramulosis,  pseudoramulisque  repentibus  et  plus 
minus  concretis,  viridibus  aut  dilute  fuscis,  varie  curvatis,  baud  rigidis  ; 
cytioplasmate  viride,  articulato,  rare  distincte  granuloso ;  articulis  diam- 
etro  longioribus  aut  brevioribus ;  vaginis  arctis,  nouniliil  tenuibus, 
achrois,  plerumque  colons  expertibus,  sed  interdum  dilute  fuscis ;  ceUulis 
perdurantibus  et  singulis  et  geminis,  et  basalibus  et  interjectis,  globosis 
vel  subglobosis. 

8.  Very  minute,  forming  a  thin,  submembranaceous  stratum ;  fila- 
ments sparsely  branched,  together  with  the  branches,  creeping  and  more 
or  less  concreted  together  by  their  sides,  green  or  light  brown,  variously 
curved,  not  rigid ;  cytioplasm  (internal  filament)  articulate,  rarely  dis- 
tinctly granulate  ;  joints  longer  or  sliorter  than  broad ;  sheaths  close, 
rather  thin,  transparent,  generally  colorless  but  sometimes  light  brown  ; 
heterocysts  globular  or  subglobular,  single  or  in  pairs,  basal  or  other- 
wise. 

Diam.trich.  cum  vag.  j^oo'^-jzW- 

Hab.  South  Carolina  in  ramis  (Platanus  occidentalis).     Prof.  Raveuel. 

8.      RAVENELLII.*      Sp,     NoV. 

8.  lignicola,  breve  caespitosum,  viride-nigrum  ;  trichomatibus  plerum- 
que repentibus,  vel  fusco-olivaceis  vel  aureo-fuscis,  modice  pseudoramosis; 
ramis  ascendentibus,  rigidis,  flexuosis  rare  pseudoramulosis,  vel  fusco- 
olivaceis  vel  aureo-fuscis,  rarissime  cum  apicibus  subachrois  ;  trichomati- 
bus intemis  coloris  expertibus,  granulosis,  saepe  vagina  erumpentibus, 
plerumque  articulatis ;  articulis  diametro  longioribus  aut  brevioribus  ; 
vaginis  arctis,  crassibus,  fusco-olivaceis  vel  aureo-fuscis,  plerumque  supra 
truncatis  et  apertis,  superficie  nonnunquam  irregulare  ;  cellulis  perduran- 
tibus subquadratis,  singulis,  interjectis. 

8.  Forming  little,  shortly  turfy  spots,  on  bark,  of  a  greenish  color ; 
filaments  mostly  creeping,  either  brownish  olive  or  yellowish  brown, 
moderately  branched ;  branches  ascending,  rigid,  flexuous,  very  rarely 
provided  with  secondary  branchlets,  either  brownish  olive  or  yellowish 

•  It  affords  me  groat  pleasure  to  dedicate  this  species  to  Prof.  H.  W.  Bavenel  as  an  acknowledg- 
nient,  not  so  much  of  the  aid  rendered  in  my  studies  of  our  fresh  water  algae,  as  of  his  great  ser- 
vices to  science  In  some  of  her  kindred  branches. 
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brown,  rarely  sabtransparent  at  the  apex ;  cytioplasm  colorless,  granu- 
lar, often  extending  ont  beyond  the  sheaths,  generally  articulate ;  joints 
longer  or  shorter  than  broad ;  sheaths  close,  thick,  bi-ownish  olive  or  yel- 
lo^sh  brown,  for  the  most  part  truncate  at  their  ends  and  open,  their 
sorfaoe  sometimes  irregular ;  heterocysts  subquadrate,  single,  interstitial. 

Diam.  trich.  cum  vag.  y^^^"-y^"  ;  ram.  c.  v.  y^"-^,^^^". 

Hab.  South  Carolina,  in  ramis  Celtis.    Prof.  H.  W.  Ravenel. 

GEN.     SYMPHOSIPHON. 

B.      CORIACEA.       Sp,     Nov, 

S.  in  strato  ad  2  lineam  crasso,  coriaceo,  nonnihil  spongioso  disposita  ; 

trichomatibuspseudoramulisqueflexuosis,  dense  intncatis,  arete  concrctis : 

trichomatibus  internis  rarissime  baud  articulatis  sed  plerumquc  breve  et 

distincte    articulatis,    plemmque    pallescentibus,   interdum  dilutissime 

aemgineis,   saepe  interruptis ;  articulis  granulosis,  interdum  sejunctis, 

diametro  subaequalibus  ad  fere  duplo  longioribus  ;  vaginis  crassissimis, 

distincte  lamellosis,  achrois  et  colons  expertibus,  stratis  cxtemis  saepe 

intomesoentibus,    superficie    corrugata,    hirta;    cellulis    perdurantibus 

nuUis? 

8.  Forming  a  leathery  and  spongy,  tough  stratum  of  about  2  lines  in 
thickness  and  of  a  light  slate  color.  Filaments  and  branches  flexuous 
^ttMdy  intricate,  closely  concreted ;  intei-nal  filament  very  rarely  not 
articulated,  in  most  cases  very  distinctly  jointed,  generally  nearly 
colorless,  sometimes  with  a  faint  aeniginous  tint,  often  interrupted  : 
cuticles  granular,  sometimes  disjoined,  from  about  equal  to  twice  the 
length  of  their  diameter ;  sheaths  very  thick,  transparent  and  colorless, 
very  distinctly  lamellated,  external  lamella  often  swollen,  their  surface 
wmigate  and  variously  rough  and  ragged  ;  heterocysts  none.  ? 

Diam.  trich.   c.  vag.  max.   y^^^ 5"-. 00083;   sin.   vag.  max.    iA?,yo" 
.00025. 

Ji^marks. — I  have  examined  a  great  number  of  filaments  and  have 
^'^Jwliere  seen  anything  like  a  heterocyst.     The  specimens  examined  had 
^n  preaerved  in  solution  of  acetate  of  alumina,  but  I  do  not  think  the 
alt  had  changed  materially  their  color. 
Hab.  Texas.     Prof.  Ravenel. 

GEK.    TOLYPOTIIIUX. 

T.     DI8TORTA.     (AfulUr.)    Ktz.     Vav.  ? 

^'^aquario.     Dr.  Fricke. 

^^finark$, — The  specimens  which  have  been  identified  as  T.  distorta, 
*P*€  well  with  the  descriptions  of  that  species,  except  in  the  fact  that  tin* 
ncterocysts  are  often  4-seriate  and  that  they  are  rather  parallclograni- 
"^**icthan  subglobose,  as  well  as  in  the  circumstance  that  tlic  sheaths 
*'*  close.  I  do  not  think  the  differences  are  sufficient  to  distinguish 
species. 
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FAM.     SIROSIPHONEACEAE. 

GEN.    8IR0SIPH0X. 
8.     PULViNATUS.    Breb. 
Hab.  In  rupibus  irroratis  prope  Philadelphia. 

8.      GUTTULA.      J^.  Not, 

S.  in  maculis  subnigris,  parvis,  tenuibus,  plerumqne  rotundatis,  inter- 
dum  enormibiis,  dispositum ;  trichomatibus  arete  intertextis,  ramossis- 
simis,  rigidis,  inaequalibus,  subcylindricis,  nonnihil  contortis ;  ramulis 
abbreviatis  vel  nonnihil  elongatis,  apice  obtuse  rotundatis ;  ramulorum 
et  trichomatum  cellulis  tri-multiseriatis,  plerumque  pachydermaticiSy 
femigineo-fuscis,  enormiter  globosis,  homogeneis;  cellulis  apicalibus 
interduni  breve  cylindricis,  haud  articulatis ;  vaginis  sat  amplis,  luteo- 
brunneis  vel  dilute  ferrugineo-bmnneis. 

Arranged  in  small,  thin  black  spots,  which  are  generally  round, 
but  sometimes  irregular:  filaments  closely  interwoven,  very  much 
branched,  rigid,  unequal,  subcylindrical,  somewhat  contorted ;  branches 
abbreviate  or  somewhat  elongate,  apex  obtusely  rounded ;  cells  of  the 
trichoma  and  branches  3  to  many  seriate,  mostly  with  thick  coats,  ferru- 
ginous-fuscous, irregularly  globose,  homogeneous ;  apical  cells  sometimes 
shortly  cylindrical,  not  articulate,  sheaths  ample,  yellowish  brown. 

Diam.  max.  trich.  cum  vag.  ^lj^"=M\^, 

Hab.  South  Carolina,  ad  Taxodium  distichon  corticem.  Prof.  Ra- 
venel. 

8.      ACERVATU8.      8p,    NoV. 

S.  iu  guttulis  minutissimis,  subcrustaceis,  nigris,  in  strato  sub- 
coutinuo  saepe  agg^'egatis ;  trichomatibus  parvis  et  brevibus,  rigidis, 
admodum  inacqualibus,  prostratis,  tuberculis,  arete  et  dense  ramos- 
sissirais,  viridibus  aut  aureis  aut  brunneis ;  ramulis  brevibus,  pler- 
umque baud  ramulosis,  ei-ectis  aut  aseeudentibus,  saepe  abbreviatis, 
papiliiformibus,  obtusis,  saepe  lateraliter  connatis ;  cellularum  serie  iu 
trichomatibus  multipliei  in  ramulis  plerumque  simplici ;  cellulis  subglo- 
bosis  vel  subangiilaribus,  viridibus,  haud  distincte  granulosis,  in  ramu- 
lorum apice  saepe  breve  cylindricis  et  interdum  obsolete  articulatis ; 
vaginis  aureis,  nonnihil  hyalinis. 

Arranged  in  drops,  which  ai*e  very  minute,  subcrustaceous,  black, 
and  frequently  aggregate  into  a  subeontinuous  stratum  ;  filaments  small 
and  short,  prostrate,  rigid,  somewhat  unequal,  tuberculate,  densely  and 
closely  branched,  green  or  golden  or  brown  ;  branches  short,  for  the  most 
part  not  branched,  erect  or  ascending,  frequently  abbreviate,  papiliform, 
obtuse ;  series  of  cell  multiple  in  trichoma,  mostly  simple  in  the 
branches ;  cells  subglobose  or  subangular,  green,  not  distinctly  granu- 
late, in  the  apices  of  the  branches  frequently  shortly  cylindrical  and 
sometimes  obsoletely  articulate  ;  sheaths  golden,  somewhat  hyaline. 

Hab.  South  Carolina,  ad  corticem  (Hex  opaca).  Prof.  H.  W.  Ra- 
yenel. 
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r)iam.  trich.  cum.  vag.  max.  ^^  Ram.  y^  -  j^ 
jRemarks, — ^This  species  is  closely  allied  to  S.  coraloides,  but  I  think  is 
ii3tiiict  from  it. 

8.      LIGNICOLA.      8p.    NoV, 

8.  strato  expanso,  tomcntoso,  atro;  trichomatibus  ramossissimis, 
Lrcte  inteitextis ;  ramulis  abbreviatis  vcl  elongatis,  subrectis  aut  varie 
^urvatiS)  apicibus  obtuse  rotuudatis  vel  subacuniinatis ;  trickomatum  et 
i^Linulomm  cellalisuni  velbiseriatis,  plerumqucpachydcmiaticis,  dilute  vel 
uiturate  aemgineis,  enormibus,  plerumque  homogeneis ;  cellulis  termi- 
nalibas  elongatis,  cylindricis,  saepius  nonnikil  oscillatorium  modo  articu- 
latU,  granulosis ;  vaginis  sat  amplis,  baud  achrois,  vel  luteo-bninneis  vel 
fusoentibus  vel  ferrugineis. 

Occurring  in  an  expanded,  tomentose,  black  stratum  ;  filaments  very 
much  branched,  closely  interwoven,  branches  abbreviate  or  clonj^ate, 
nearly  straight  or  variously  curved,  their  apices  obtusely  rounded  or  sub- 
icominate ;  cells  1-2  seriate,  mostly  thick  walled,  light  or  deep  acrugin- 
ooB,  irregular,  mostly  homogeneous ;  terminal  cells  elongate,  cylindrical, 
frequently  articulate  somewhat  like  an  oscillatoria,  granulate ;  sheaths 
tomewhat  ample,  not  transparent,  light  brown,  fuscous  or  ferruginous. 
Diinu  trich.  cum  vag.  max.  y^^^nr"^- 00066". 
Hib.  South  Carolina  ;  in  lignis  fabrofactis.    Prof.  H.  W.  Havenel. 

8.      KEGLECTUS.      Sp,     NoV. 

8.  immersus ;  trichomatibus  subsolitariis,  longis  usque  ad  lineas  quatuor, 
cylindricis^  ramossissimis ;  ramulis  singulis;  cytioplasmate  interdum 
^^ngineo,  plerumque  aureo-brunneo ;  cellulis  uniseriatis  rarissime  bi- 
^viatia,  subglobosis,  interdum  scjunctis  sed  plerumque  arete  connectis 
etmoniliformibus,  modo  confiuentibus,  baud  distinctc  pachydermaticis  ; 
cdlvlift  terminalibus  elongato-cylindricis,  saepe  nonnihil  oscilatorium 
^0  articulatis ;  cellulis  interstitialibus  nullis  ;  vaginis  achrois,  inter- 
inm  branneis,  plerumque  coloris  expertibus. 

8.  immersed,  subsolit^ry,  attaining  a  length  of  4  lines,  cylindrical,  very 
i&ach  branched ;  branches  single  ;  cytioplasm  aeruginous,  mostly  ycUow- 
^  brown ;  cells  uniseriate,  very  rarely  biseriate,  subglobose,  sometimes 
•PWite  but  more  frequently  closely  united  and  monilifonn  ;  terminal  cell 
Ml  elongated  cylinder,  often  articulate  somewhat  like  an  oscillatoria; 
"**8wtltial  cells  wanting  ;  sheaths  transparent,  sometimes  brown,  mostly 

^^Wiarikt. — This  species  is  perhaps  too  close  to  8.  craraeri,  but  appears 
*^^erfrom  it  very  markedly  in  habit  and  place  of  growth. 
^^^.  trich.  cimi.  vag.  ■^\^  =  .0017 ;  sine.  vag.  xoVo" 
H«b.  In  stagnis  prope  Camden,  New  Jersey. 

8.      PELLUCIDULUS.      JSp     NoV. 

°-  immersus ;  trichomatibus  ramossissimis,  solltariis  vel  subsolitariis ; 
'^^  plerumque  unilateralibus,  ramulosis ;  ramulorum  apicibus  late 
'^'^'Q^tis,  hand  attenuatis ;  cellulis  in  seriebus  simplicibus  dispositis,  in 


Wood.]  1**^  [June  18, 

trichomatibus  nonnihil  rotundatis,  in  ramulis  saepe  angularibus,  plenim- 
que  compressie,  diametro  aequalibus — 4  plo  brevioribus,  terminalibus 
cylindricis,  obscure  articulatis ;  cellulis  interstitialibus  nuUis ;  vaginis 
arctis,  hyalinis,  baud  lamellosis ;  cytioplasmate  aerugineo  vel  brunneo, 
minute  granulato. 

S.  immersed  ;  filaments  very  much  branched,  solitary  or  subsolitary  ; 
branches  mostly  unilateral,  branched ;  apices  of  the  branches  not  atten- 
uate, broadly  rounded  ;  cells  disposed  in  a  simple  series,  in  the  trichoma 
somewhat  rounded,  in  the  branches  frequently  angular,  mostly  com- 
pressed, equal  to  4  times  shorter  than  the  diameter ;  terminal  cell  cylindri- 
cal, obscurely  articulate ;  interstitial  cells  none ;  sheath  close,  hyaline, 
not  ^mellate  ;  cytioplasm  aeruginous  or  brown,  minutely  granulate. 
Diam.  trich.  cum  vag.  7|ftnj"=. 00106"  ;  sine  vag.  .0008"' 
Hab*  In  stagnis,  prope  Hibemia  Florida.    Mr.  Wm.  Canby. 

S.      BCTTENEMATOIDES.      Sp.    Nof)* 

S.  strato  submembranaceo,  nigro-viride,  saepe  interrupto,  cum  super- 
ficie  inaequale ;  trichomatibus  saepe  arete  intricatis,  flexuosis  aut  varie 
curvatis,  baud  rigidis,  plerumque  vix  ramosis ;  cellulis  uniseriatis, 
interdum  interruptis,  arctis,  irregutare  quadrangulis,  diametro  sub- 
aequalibus  aut  1-8  plo  brevioribus,  baud  distincte  granulatis,  caeruleo- 
viridibus ;  vaginis  amplis,  baud  distincte  lamellosis,  superficie  enormitcr 
corrugatis  et  hirtis,  achrois,  plerumque  coloris  expertibus  interdum 
dilute  brunneis. 

S.  In  a  submembranaceous,  blackish  green,  frequently  interrupted 
stratum,  with  an  uneven  surface;  filaments  often  closely  intricate,  flexuous 
or  variously  curved,  not  rigid,  mostly  sparsely  branched ;  cells  uniseriate, 
sometimes  interrupted,  close,  irregularly  quadi*angular,  about  equal  in 
length  to  their  diameter,  or  about  1-3  times  shorter,  not  distinctly  gran- 
ulate, bluish  green  ;  sheaths  ample,  not  distinctly  lamellate,  their  surface 
rough  and  corrugate,  transparent,  mostly  colorless,  sometimes  light 
brown. 

Diam.  sine.  vag.  max.  W3*^u"---.0C066" ;  cum  vag.  max.  yJJ^^^.OOlS". 

CLASS    CHLOROPHYLLOPHYCEAE. 

FAM.     PALMELLACEAE. 

GEN.    PALMELLA. 

p.      JE8EKII.      Sp.     Not. 

P.  thallo  indefinite  expanso,  initio  dilute  aut  laete  viiide,  molle,  pellu- 
cidulo ;  aetate  provecta  firmo,  tuberculoso,  saturate  olivaceo-viride ; 
cellulis  globosis  vel  ellipticis,  — in  thall i  aetate  immature,  plerumque  singulis 
aut  geminis,  saepe  distantibus, — in  aetate  provecta  saepe  in  familiascon- 
nexis,  plerumque  confertis  ;  tegumentis  in  thalli  aetate  immaturo  plerum- 
que difiiuentibus,  aetate  provecta  plerumque  distinctis. 

Thallus  indefinitely  expanded,  in  the  beginning  soft  and  pellucid,  after- 
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wards  firm,  tubercular,  deep  olive  green :  cells  globose  or  elliptical ;  in 
the  immature  thallus,  single  or  geminate,  frequently  scattered ;  in  the 
mature  thallus  often  closely  coigoined  into  families,  mostly  crowded ;  in 
the  young  thallus  the  teguments  of  the  cells  are  mostly  diffluent,  after- 
wards distinct. 

Diam.  cell.  glob.  max.  y^ir''^.00028 ;  ceU.  oblong,  long.  max.  ^^v" 
-.0004. 

GEN.   TETRA8P0RA. 

T.      LITBRICA.      (Roth)   Ag, 

In  aquis  limpidis  prope  Philadelphia. 

m 

GEN.    RHAPHIDIUM. 
B.    POLTMORPHUM.    Fresen. 
Hab.  Prope  Philadelphia. 

FAM.     PROTOCOCCACEAE. 

OEK.   8CENE8DE8MUS. 

8.    ACUTU8.  Meyen, 
Hab.  Prope  Philadelphia. 

8.      POLTMORPHUS.      8p.     NoV. 

B.  cellulis  fUsiformibus,  aut  oyalibus  aut  ellipticis  aut  globosis,  sin- 
gulis aut  2-8  coT\)unctis,  plerumque  utroque  polo  aculeo  unico,  interdum 
aculeis  duobus,  instnictis :  apicibus  obtusis,  acutis,  vel  acutissimis ; 
aculeis  gracilHmis,  rectis,  modice  elongatis,  inclinntis. 

8.  cells  fusiform,  or  oval,  or  elliptic,  or  globose,  single  or  2-7  con- 
joined, furnished  in  most  cases  with  a  single  spine,  sometimes  2,  at  each 
end  ;  ends  obtuse,  acute  or  very  acute ;  spines  exceedingly  slender  and 
acute,  straight,  moderately  long,  inclined. 

Diam.  a Au^-tAo"  ;  plerumque  ^„V?y"- 

Hab.  In  aquis  quietis  prope  Camden,  New  Jersey. 

GEjf.    HYDRODICTYION. 

n.     UTRICC  LATUM.      Roth. 

Hab.  In  stagnis  prope  Philadelphia. 

GEN.     PEDIASTRUM. 

B.     BORYANUM.      (TurptH.)     Mengh. 
Hab.  In  stagnis  prope  Philadelphia. 
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FAM.   DESMIDIEAE.* 
GEN.    PALMOGLOEA. 

p.      CLEPSYDRA.        Wood. 

P.  saxicola  et  bryophila,  in  gelatiua  achroa  interdum  dilute  viride 
nidulans ;  cellulis  cylindricis,  cum  polis  obtuse  truncato-rotundatis,  diam- 
etro  2-8  plo  lougioribus  ;  lamina  chlorophyllacea  axili,  plerumque  indis- 
tincte,  saepe  nulla ;  plasmate  dilute  viride ;  nucleo  plerumque  distincto ; 
zygosporis  subfuscis  aut  subglobosis  aut  eiiormiter  in  clepsydrse  forma ; 
membrana  externa  enormiter  excavata  et  sulcata. 

P.  living  on  rocks  and  mosses,  swimming  in  a  transparent,  sometimes 
light  green  jelly ;  cells  obtusely  truncated,  rounded  at  the  ends,  2-3 
times  longer  than  broad  ;  chlorophyll  lamina  axillary,  mostly  indistinct, 
often  wanting;  endochrome  light  green;  nucleus  generally  distinct; 
zygospore  subfuscous,  either  subglobose  or  of  an  irregular  form, 
somewhat  resembling  that  of  an  hour-glass;  external  coat  iiregularly 
excavated  and  sulcate. 

Diam.  yiSj". 

Hab.  In  rupibus  et  in  muscis  irroratis  ad  Chelten  Hills,  prope  Phila- 
delphia. 

GEN.   CL08TERIUM. 

c.    EHRENBERoii.     Meuegh. 
Hab.  Prope  Philadelphia. 

C.     DIANAE.     Ehrb, 
Hab.  Prope  Philadelphia. 

C.      LUNULA. 

Hab.  Prope  Philadelphia. 

C.      R08TRATUM.      Ehrb. 

Hab.  Prope  Philadelphia, 

C.      8ETACEUM.      Ehrb. 
Hab.  Prope  Philadelphia. 

C.      LINEATUM.      Ehrb. 

Hab.  Prope  Philadelphia. 

C.      LEIBLEINII.       KtZ, 

Hab.  Prope  Philadelphia. 

c.     PARVTJLUMf.     Naeg. 
Hab.  Prope  Philadelphia. 

c.     ACER08UM.     (Schrank.)     Ehrb. 
Hab.  Prope  Philadelphia. 

*  I  hare  paid  so  little  attention  to  the  Desmlds  that  I  Intended  at  first  to  omit  tb«  fkmily,  bui 
afterwards  thoaght  best  to  mention  the  few  I  have  Identified. 
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GEN.    TETMEMORUS. 

T.    GBAiruLATUS.    (Br^b,)    Ralft. 
Hab.  Prope  Philadelphia. 

GEN.   PLEUROTAENIUM. 

p.    TRABseuLA.     (Ehrb,)    Naeg. 
Hab.  Prope  Philadelphia. 

GEN.    SPIROTAENIA. 
8.    BRTOPHiLA.     {Br^b.)    RobenhoriU 
Hab.  Prope  Philadelphia. 

GEN.  MICRASTERIA8. 

H.     TRUNCATA.     {Corda.)     Brib. 
Hab.  Prope  Philadelphia. 

M.     JENNEBI.     Ralfi, 

GEN.  STAURASTRUM. 

8.     PUNCTUALATUM.     BHb. 

Hab,  Prope  Philadelphia. 

GEN.  DIDYMOPRIUM. 

DR.     GREVILII.      KtZ, 

^ab.  Prope  Philadelphia. 

.  GEN.  COSMARIUM. 

C.       CUCUMI8. 

^ab.  Prope  Philadelphia. 

c.     BOTRYTI8.    {BoTy,)    Menegh, 
^al>.  Prope  Philadelpliia. 

FAM.  ZYGNEMACEAE. 

Rernarktt. — In  this  family  T  only  enumerate  such  species  as  I  have  found 
^^  fruit,  since  there  can  be  no  certain  identification  of  sterile  plants.     My 
liKt  1  au^  yjveW.  satisfied,  however,  by  no  means  completely  represents  the 
tauQa  of  the  neighborhood  of  Philadelphia. 

GEN.    RIIYNCONEMA. 

R.      ELONGATA,  &p,  Nov. 

^'  articulis  vegetativis  diametro  7-20  plo  longioribus  ;  articulis  spori- 
lens  timi^Q  brevioribus,  valde  tumidis  ;  cytiodcrmate  utroque  fine  pro- 
tenseetreplicato  ;  fascia  unica,  laxissime  spirali ;  anfractibus  plerumque  7; 
"F^is  ellipticis,  diametro  1-2J  plo  longioribus. 

Sterile   joints    7-20  times    longer  than  broad ;    fertile  joints   much 
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Bute  M>n«  ncadrcely  swollen ;  <«I1  nail  folded  in  !it  tlip  enda;  cblorophyll 
B  itntnd  linKk :  turns  9  ;  sporeit  obloug  or  elltpticnl.  npore  wall  very  thick. 

Diam.  Art.  »t«ril.  .Hj"--.Mi40;  apor.  Int.  ,tli^"-.iJo"".fWi33-.«ll8 
I  long.  ,S)|,-Orr33. 

B.     CEAReA.     Ktt. 
nal>.  In  Btagnis  prope  Philadelphia. 

s-    Dii.DTA.    Sp.  Nor. 

8.  articulis  BteriUbiis  dianietro   salMBfjualibnt  *d   dupio  Inngioribiis ; 

[  ftuctiteris  liiMid  tumidis  :  TanciiB  ipiralibuM  S,  ungiititlswiinis,  Ittiiti,  valde 

ia;  »ufr»ctibus  plcmmque  t,  intcrdtim  1  ;  E^gosporis  aparsis,  late 

I    sUipticia  *el  ovatiii  aut  tflobosU ;  oytiodermate  mmlice  teuue,  in  utroque 

I    flna  ncc  proteuito  uec  replicato. 

8.  Sterile  joints  about  aa  long  as  broad  to  twit*  longer,  fertile  cells  not 
[   BwolleD ;  diloroplijll  bands  5,  exceediitgl;  oarrow,  lax,  stronglj  nodo«e : 
[   turns  nioBtlj  j,  sometimes  1  ;  tygospotvs  few,  broadlj  ellipUcal,  ovate  or 
r   glabove :  rail  wall  moderately  thin,  not  inloldud  at  tlie  ends. 
Diam.  Artie,  steril.  ,(i„"=.l>ci3". 
Uab.  In  stagTiis  prope  Philadelpliia. 

8.     PABvrsi-oRA.     Sp.  Nar. 

8.  Krticulis  sUrilibuB  diametro  IM  plo  longioribus ;   fruotiferis  baud 

B  foraldi«,  diametro  1-2^  plo  longioribus :  (kscils  spiralibus  4,  aiigiisti», 

1,  aiifravtibaa  pluribus ;  tygosporis  pitrvisoiniis.  ellipticis,  diametro 

Bl^3    plo   longioHbus ;   cytioi]emiati<    itti'oiiue    line    oev  protenso,   dcc 


Storilo  joints  S-4  times  longer  thnn  broad ;  fertile  not  tumid,  1-3) 
Btimea  longer  than  bruad  ;  chlorophyll  bands  4,   narrow,  nodose;  turns 
;  Rygo«IK>tii*  very  Kmnll,  elliptical,  lj.2  times  longer  than  brood; 
all  nut  Infolded  at  tlie  eitd. 
Diam-  Art  Stcril  yU.->"    "Oa  »V"f-  'liiw-  iransv.  .lit"-r\U"^M2- 

lUtt.  In  stagnia,  nibemia,  Plorida.     Mr.  Wm.  Canby. 
oas.     ZYONEHA. 

v..      IHSIOKIB.      iIllllMll\   Kll. 

Ilab.  In  stagnis  pro|ie  Philadelphia. 

OKS.     SIROOONIIM. 

B.      KKTHOVKimtl)!.      Sp.   -Vor. 

S.  srtimliHHt«rilibuH diametro  7-lSplo  longioribus:  faeciis spiralibuK  I, 
pi,   btis,  gronulntis;   nnlYactlbus  I-fl  ;  nrticuli*  fcrtililms  valde  tn- 
ftMrorendit,  copulatiotie  gvnutlexa  et  sine  tubo  connexivo  ;  cytio- 
k  Donnildl  cniMo,   utmqiic  tine  protenso  vel  n-plicato ;  spuriu 

a  Joinu  T-in  times  longer  Than  broad  ;  oliloroplyll  band  1,  ranly 
I,  broMl,  granulate  ;  turno  UV ;  fertile  article  very  tumid,  tvtmvertm)  : 


Wooa.l  1^0  [June  18, 

union    of   cells   without    connecting    tubes,   genuflezuous ;    cytioderm 
somewhat  thick,  infolded  at  the  ends ;  spores  elliptical. 
Diam.  cell,  steril.  7/^5"-^  .0012. 

GEN.     MESOCARPUS. 

M.      8CALARI8.       Hoital, 

Hab.   In  stagnis  prope  Philadelphia. 

ORD.  SIPHOPHYCEAE. 

FAM.  HYDROGASTRE^. 

GEN.  HYDROGASTRUM. 

H.     GRANULATUM.     (Linn).     DtiV. 
Hab.  In  stagnis  exsiccatis,  Delaware.     Dr.  I.  F.  Billings. 

FAM.   VAUCHERIACE.E. 
GEN.     VAUCHERIA. 

V.      GEM  IN  AT  A.      (  Vauch),      Ds  C. 

Hab.  In  stagnis  prope  Philadelphia. 

V.      POLYMORPHA.      Sp,  NoV. 

V.  in  csespites  dense  intricata  ;  thallo  capillar],  tenui ;  antheridia  cor- 
niculata  ex  ramuli  latci*alis  apice  formatis ;  ramulis  fertilibus  interdum 
et  oogoniis  et  antheridiis  instructis,  interdum  anthendiis  solum  ;  oogoniis 
plerunique  geminis,  interdum  singulis,  globosis  vel  ovatis,  ssepe  brevi- 
rostratis,  plerumque  distincte  pedunculatis  sed  rarius  sessilibus ;  oosporis 
enormiter  subglobosis  vel  ovatis;  sporodermate  achroo  e  stratis  duobus 
composito. 

Caespitose  ;  thallus  hair  like,  thin  ;  antheridia  comiculate,  formed  of 
the  apex  of  lateral  branches  ;  fertile  branches  sometimes  furnished  both 
with  oogonia  and  antheridia,  sometimes  with  antheridia  alone ;  oogonia 
sometimes  single  but  mostly  in  pairs,  occasionally  shortly  Rostrate,  gen- 
erally distinctly  pedunculate  but  sometimes  sessile  ;  oospores  irregularly 
subglobose  or  ovate,  surrounded  by  a  transparent  double  spore  coat. 

Ilab.  In  aquis  prope  "Buffalo  Bayou,"  Louisiana.  Prof.  H.  W. 
Ravenel. 

V.     SERICEA.    Lyngh, 
Hab.  In  stagnis  et  humis  irroratis  prope  Philadelphia. 

V.  AVERSA.     ffassal. 

Remarks. — I  have  found  this  species  in  the  neighborhood  of  Philadel- 
phia, if  indeed  it  be  a  species.  Prof.  Rabenhorst  thinks  it  probably 
merely  a  form  of  the  preceeding  and  all  the  specimens  I  have  seen 
appeared  to  run  into  it. 
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ORD.   NEMATOPHYCEAE. 

FAM.    ULVACEAE. 
GEN.    SCHIZOMERIS. 

8.      LEIBLEINII.      KiZ.  f 

SeeProc.  Biolog.  and  Microsc.  Department,  Ac.  Nat.  Sc.  1868,  p.  12. 

FAM.     OEDOGONIACEAE. 

O.      MIRABILB.      Sp.      Nov, 

0.  gynandrum,  rare  setigerum  ;  articulis  diametro  2-8  plo  longiori- 
^Us;  oogoniia  plerumque  singulis,  rare  geminis,  nonniliil  ovatis,  infra 
^tjs  sed  supni  contraotis  et  medio  tumidis ;  poris  lateralibus  duobus 
'^pra  medium  positis ;  oosporis  aut  late  ovalibus  aut  subglobosis ; 
'^porodermate  haud  signato ;  antheridiis  plerumque  bicellularibus,  inter- 
num tricellularibus,  plenimque  in  filo  vegetative  infra  oogonium  aut  in 
^^gonio  insidentibus;  spermatozoideis  singulis  et  geminis. 

0.  gynandrouB,  rarely  setigerous ;  articles  2-8  times  longer  than 
^*^)ad;  oosporangia  mostly  single,  rarely  geminate,  subovate,  in  the  lower 
portion  broad,  in  the  middle  swollen,  in  upper  part  contracted  ;  the  2  lat- 
eral pores  situated  above  the  middle ;  oospore  subglobose  or  broadly  ovate  ; 
It  coats  without  markings ;  antheridia  generally  bicellular,  sometimes 
^^cellular,  numerous,  placed  generally  upon  the  female  filament  either 
^pon  or  below  the  oosporangia. 

DUm.  Artie,  veget.  ^^ca^-rlh"-^  .0004-^017.  Spor.  ,\%j,"-,lh"-  -0024'' 
-0027". 

H.  ab.     In  rivulis  quietis  prope  Philadelphia. 

o.     HUNTii.      Wood.     (American  Naturalift.) 
Hab.  In  aquario  meo. 

O.      INEQUALE.      Sp.      NoV, 

^.     dioicum ;   cellula   basali    biloba ;   plantis  femines    quam   plantis 
'*»culi8  permulto  majoribus;  oogoniis  enormiter  globosis  vel  subovoidcis, 
^'Xi  laterale  supra  medium  posito  instructis  ;  oosporis  forma  eadem,  sed 
*^*^Ulo  minoribus. 

^*     dioecious,  basal  cell  bilobate ;  feminine    plant  very  much  larger 
^^n  the  male  plant ;  oosporangium  irregularly  globose  or  subovoidal. 


'tiing  by  a  lateral  pore  above  the  middle  ;  resting  spores  of  the  same 
'^^*"»ii  as  the  sporangium  but  a  little  smaller. 
^ab.  In  stagnis  prope  Philadelphia. 

O.      MULTI8PORUM.      Sp.      NoC. 

O.    gynandrum ;    oogoniis    singulis,   vel    binis    vel   ternis   continuis, 
^»oV)08i8  ;  pore  laterale  distale  instructis  ;  oosporis  globosis,  oogonii  lumen 
^Plentibus;  antheridiis  plerumque  pluribus  planta  feminea  insidentibus, 
^^^Uula  inferiore  multo  majore. 

O.    gynandrous  :  oosporangia  single  or  bi  or  triseriate,  globose,  about 
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the  same  size  as  the  sporangial  cayity;  antheridia  bi  or  trioellular, 
curved,  with  the  lower  cell  much  the  largest,  generally  adhering  in  con- 
siderable numbers  to  all  parts  of  the  female  plant. 
Hab.  In  stagnis  prope  Philadelphia. 

GENUS    BULBOCHAETE. 

B.    CANBTii.    Sp,    Nov, 

B.  ])ermagiia  ad  .035"  longa,  sparse  ramosa ;  articnlis  sterilibns  dia- 
metro  2-8  plo  longioribus :  oogoniis  lateralibus  yel  in  ramulorum  apicem 
positis,  transverse  enormiter  ovalibus;  oosporis,  transverse  enormiter 
ovalibus,  plerumque  nonnihil  triangolaribus,  oogonii  lumen  replentibus ; 
sporodermate  crasso,  hand  costato,  enormiter  pnnctato ;  antheridiis  bioeU 
lularibus. 

B.  very  large,  attaining  a  length  or  more  than  one-third  an  inch, 
sparsely  branched  ;  sterile  joints  2  to  8  times  longer  than  broad  ;  oospor- 
angia  lateral  or  placed  upon  the  ends  of  branches,  irregularly  trans- 
versely oval ;  oospores  of  a  similar  shape  often  a  little  triangular,  filling 
the  cavity  of  the  sporangium  ;  spore  coat  thick,  not  costate  but  irregu- 
larly punctate. 

Diam.  cell,  steril.  ttVtj'H Aiy"— ^^66-001.   Spor.  transv.  7i}u"=.00226. 

Hab.  In  aquis  quietis  prope  Hibemia,  Florida,  Mr.  William  Canby. 

Bemarkt, — It  affords  me  great  pleasure  to  dedicate  this  very  handsome 
species  to  Mr.  William  Canby,  as  an  acknowledgment  of  favors  received, 
and  as  a  testimony  of  respect  and  high  personal  regard  for  him  as  a  man, 
and  as  being  among  the  foremost  students  of  American  phanerogamic 
botany. 

B.      DI7M08A.      Sp,      Nov. 

B.  articulis  diametro  1^-2  plo  longioribus ;  oogoniis  plerumque  in 
ramorum  brevissimorum  apicibus  positis  sed  interdum  lateralibus, 
plerumque  setam  terminalem  gerentibus ;  oosporis  enormiter  ovalibns 
aut  ovatis,  nonnihil  indistincte  longitudinaliter  oblique  subarcte  striatis ; 
antheridiis  bicellularibus,  stipite  instructis,  cellula  basale  medio  tumida, 
supra  saepe  contracta. 

Joints  1^2  times  longer  than  broad  :  oosporangia  generally  placed  upon 
the  ends  of  short  branches  but  sometimes  lateral,  mostly  carrying  a  ter- 
minal seta  ;  resting  spores  irregularly  oval  or  ovate,  somewhat  indistinctly 
obliquely  longitudinally  and  rather  closely  striate  ;  antheridia  bicellular, 
furnished  with  a  little  stipe,  their  basal  cell  tumid  in  the  middle,  fre- 
quently contracted  above. 

Hab.  In  aquario  meo. 

B.  lONOTA.  Sp,  Not, 
B.  sparse  ramosa,  elongata ;  articulis  diametro  max.  (tAi{''==*^^^^)  ^{~ 
2|  plo  longioribus  ;  oogoniis  interdum  lateralibus  et  sessibilius,  interdum 
inter  ramulorum  oellulas  vegetativas  positis,  dissepimento  nullo;  oosporis 
ovalibus,  longitudinaliter  nonnihil  oblique  et  distante  costatis,  sporo- 
dermate nonnihil   crasso;  antheridiis  3-4  cellularibos,  stipitatis. 
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B.     Bpnnwly  branched,   elongate  nith  the  joiiitx   l^2J  times  lon)^r 

than  broad  (  tAi"^-'^'"')  \  oosponuigia  soinetimcB  lateral  and  aetMiIe, 

[  bometimes   plauwl    upon   the    apex  of  a  brandi,  sonietimes  Hicnated 

n  the  longtli  of  the  brani'lies  between  their  eells ;  the  empty  ocH  wliiuli 

[  aiippurts  tlicm  without  disnepinient ;  oospores  oval,  filling  closely  the 

1   cn»ilj  of  the  apore  pane,  longitudinally  aomewliat  obliquely  and  distantly 

'   ciiMatc ;  apore  roat  rather  thick  ;  antheridia  3-4  celled,  warcely  fltipal^. 

Hab.  In  ai|uiH  iiui«itis  prope  Philadelphia. 

TAii.    CHAETOPHORACEAE. 

OKK.    CIIAETOPHORA. 

r.    riBiroRMiR    {Rothj    Ag. 

nab.  lu  ttagniij  planta*,  &r.,  ndhuercus  pmpv  Fliiladeliilua. 

OBS.    DKAPARSALDIA. 

D.      PLUMOaA.      (  ViVlfh.)    Ag. 
Ilab.   In  Bi[)iis  qiiictiii  prope  Philadelphia. 

O.     oi.oHEnATA.     ( I'aufA.)    Ag. 
Ilab.  lu  rivulig  et  staguis  et  a*]uiB  limpidiii  qnietis  projic  Pliiladdphia. 


[>.    ralde  gclntinosa;  fllia  et  ramis  primariis  achroin  ad  .JS„"  crawiiK, 

)  rnniOHiii,  artii^uIiH  dianietro  2-1!  plo  longioribua,  »nc|>e  ini>dia 

M*   tomidis ;   Cutoii*   chlorophylliit  dilute   vii^dibun,  aarpe   nullis   aut 

I  tnlmnJlia ;  ramulorum  fesciculia  diatnntibnii,  late  ovalibus  vel  late  trlan- 

[(Ulariboa,   altemantihna   vul    opposilis    vel    tripio   verticellatis,   sparau 

VtBiBoaia,  patentiasinds ;  ramulia  cum  pila  lon^asima  robnsta  tormtnalr  : 

oaporia  glolxnia,  munilifuimc  conjuiictis;  HporodermAtc  craHiHi. 

Frond  lory  fcolatinou*.  lilament  and  primai-y  branchon  attaining  a  diant- 

tcUr  of  ]U">  'i-'T  sparsely  branched,  thrir  articles  2-A  timus  luugcr  thiHi 

I,  often  very  much  swollen  in  the  middle  ;  uhrorophyll  band  light 

,  ftwjuently  almost  or  entirely  wanting ;  fascicles   of  brandies 

t.  broadly  oval  nr  triangular,  alt«mat«,  oppoitile   or  in  whorls  of 

|li(«c,  vory  open  ;   ult!mat«   bmncblels  terminating  in  a   long,  iiibiiiii. 

ine  hair :  nsiting  Kporra  globose,  with  thick  walls,  arran^'cd  in   ionf,- 

MMiUifirrm  sometime*  bnuicliMl  lllanients. 

Btntarla. — 1  dodii-ate  this  very  ticautifiil  species  to  l)r  J-  S.  Billinf:". 
|ir-&-  A.,  to  whom  t  am  nnder  tlie  groatest  obligations  for  aid  in  thc 
Bcntion  of  Ihls  nwearch,  and  whom  I  have  ever  found  to  unite  the 
^^nalert  aclDDtlflc  lltmrnlily  to  a  strong  enthusiasm  for  and  able  prusccu- 
*  tkm  of  Ib«  study  of  Ihusu  lower  vegetable  form». 

llali.  In  aquU  llmpldis  qnietis  prope  Philadelphia. 

OES.    APIUNOCHAETE. 

*.     nKrKXS.     ,1.     Bravn. 

Ikb.  In  alglis  confcrvaeeis  pntpn  Philadelphia. 

.  p.  S, — VuL.  XI — S 
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CLASS   RHODOPHYCEAE. 

FAM.    PORPHYRACEAE. 

OKN.     PORPHYRIDIUM. 

p.    CRUEKTUM.    (Ag)    Na^g, 

Remarks. — A  small  piece  of  bone  was  sent  me  by  my  friend,  Dr.  Bil- 
lings, on  which  were  a  few  specks  of  this  little  organism.  The  bone  had 
been  picked  up  on  Qoyemor's  Island,  New  York  Harbor,  and  it  is  very 
possible  that  it  was  a  fresh  arrival  from  Europe.  I  haye  never  met  with 
traces  of  the  species  elsewhere. 

p.      MAOKIFICUM.      Sp.     Nov. 

P.  cellulis  globosis  vel  subglobosis,  rare  nonnihil  polygonis;  cytio- 
plasmate  purpureo,  granulato ;  cytiodermate  crasso,  baud  lamelloso. 

Cells  globose  or  subglobose,  rarely  somewhat  polygonal ;  cndochrome 
purple,  granulate ;  cell  wall  thick,  not  laminate. 

Dram.  Cell  cum.  tegum.  TfUjrif^ais'    Tegum.  yu^rnn^^^ff. 

Ilab.  In  terra  humida,  Texas.     Prof.  Ravenel. 

FAM.    CHANTRANSIACEAE. 
OEN.     CHANTRAN8IA. 

C.      EXPAK8A.      Sp.     Nov. 

C.  caespitosa,  in  lapide  stratum  saturate  violaceo-purpureum  lubri- 
cum,  indefinite  expansum  formans ;  fills  purpureis,  modice  ramosis,  fere 
2  lineas  longis  et  ramis  plcrumque  strictis  et  rectis,  saepe  elongatis  ; 
ramulis  fertilibus  brevibus,  ascendentibus  ;  articulis  diametro  3-8  plo  lon- 
gioribus,  extremis  obtusis ;  polysporis  in  ramellis  lateralibus  racemosim 
et  confertim  cumulatis,  ovalibus  vel  nounihil  obovaiis. 

Caespitose,  forming  a  dark  purple,  slippery,  indefinite  stratum  on 
stones ;  filaments  purple,  moderately  branched,  almost  2  lines  long, 
together  with  the  branches  strict  and  straight,  often  elongate  ;  infertile 
branches  sometimes  very  few,  sometimes  very  numerous  ;  fertile  branches 
short,  ascending  ;  joints  3-8  times  as  long  as  their  diameter,  the  final 
articles  obtusely  rounded :  polyspoi-es  racemose,  crowded  on  the  fei-tile 
branches,  oval  or  somewhat  ovate. 

Diam.  Fil.  ,V(ni"=-W)04",  Spor.transv.  :js»j5"-.00027 long. „'jnj= -0004" 

liemarks.—l  formerly  referred  this  species  very  doubtfully  to  C.  viola- 
cea  Ktz.,  but  am  now  convinced  that  it  is  distinct.  Its  size,  mode  of 
growth,  and  habit  all  are  very  different  from  those  of  that  species. 

Hab.  In  rivulis  prope  Philadelphia. 

Whilst  the  above  has  been  going  through  the  press  I  have  found  float- 
ing on  a  "brick  pond "  the  following  new  nostochaceous  plant. 
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ANABAENA    GIGANTEA.    Sp.  Nov. 

A.  thallo  nullo,  trichomatibus  singulis  et  numeroso-consociatis,  natan- 
tibus,  rectis,  in  aetate  juveni  spiraliter  convolutis ;  articulis  plei-umque 
subglobosis,  arete  connexis,  granulosis;  oellulis  perdurantibus  inteijectis, 
articulis  yegetativis  subaequalibus  utroque  polo  punctiforme  incrassatis, 
subsphaericis ;  sporis  subsphaericis. 

Thallus  wanting;  filaments  occurring  floating  singly  on  water  or  in 
great  numbers,  straight,  but  in  the  young  state  often  spirally  convolute ; 
articles  mostly  subglobose,  closely  connected,  granular,  heterocysts  sub- 
sphaerical,  interstitial,  a  very  little  larger  than  the  vegetative  cells, 
thickened  at  each  end  in  a  punctiform  manner;  spore  subsphaerical. 

Diam.  Artie  vegetat.  max    ^^^= Heterocysts    ^^^=.0005. 

Spor.  at.  tAV^= Long.  T5!y^=.001. 

Remark*, — With  the  above  anabaena  was  a  Caelosphaerium,  which 
appears  to  be  the  C  dubium  Grun.  In  no  instance,  however,  was  the 
frond  of  nearly  so  great  size  as  the  European  form  is  said  to  attain  to. 

I  have  also  recently  identified  the  foUowing  plants,  new  to  this  continent. 

GEN.    CLADOPHORA. 

c.    BRAcnTSTBLECHA.    Rabetih. 
Hab.  In  aquis  prope  Philadelphia. 

C.     FRACTA.     DUlto. 
Hab.  In  flumine  SchuylkilL 


Stated  Meeting,  July  16,  1869. 

Present,  eight  members. 

Mr.  Fralev,  Vice-President,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  John 
Phillips,  dated  Oxford,  England,  June  12,  1869. 

A  photograph  for  the  Album  was  received  from  J.  H.  C. 
Coffin,  of  the  National  Observatory,  Washington,  D.  C. 

Letters  of  invoice  and  acknowledgment  were  received  from 
the  Royal  Library  at  Munich,  the  Royal  Academies  at  Pesth 
and  Brussels,  and  from  Mr.  S.  A.  Green,  Librarian  of  the 
Massachusetts  Historical  Society. 

A  letter  was  received  from  Gen.  Humphreys,  in  reply  to 
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the  communication  of  the  Secretaries  respecting  the  publica- 
tion of  geological  surveys  in  the  West. 

Donations  for  the  Library  were  received  from  the  Royal 
Societies  and  Academies  of  Tasmania,  Hungary,  Prussia,  Ba- 
varia and  Belgium,  the  Societies  at  Moscow,  Gtirlitz,  Bremen, 
Penzance  and  Liverpool,  the  Observatories  at  Munich,  Brus- 
sels, Washington  and  Cincinnati,  the  Geological  Societies  at 
Berlin  and  London,  the  Geographical  Societies  at  Paris  and 
London,  M.  Barrande,  M.  Zantedeschi,  the  Astronomical  and 
Meteorological  Societies  at  London,  the  Boston  Public  Library, 
Massachusetts  Historical  Society,  Peabody  Museum  and  Har- 
vard College,  the  Franklin  Institute,  the  Peabody  Institute, 
the  Bureau  of  Refugees  and  War  Office  at  Washington,  and 
the  Wisconsin  Historical  Society.  A  large  number  of  Edu- 
cational volumes  and  pamphlets  were  received  in  exchange 
from  the  Massachusetts  Historical  Society. 

The  report  of  the  Committee  on  Dr.  Horn's  paper  was  read 
and  accepted,  and  the  paper  referred  to  the  Publication  Com- 
mittee, with  instructions  to  publish  in  the  Transactions. 

The  deatli  of  Dr.  C.  D.  Meigs,  at  his  residence  in  Media, 
Pa.,  June  28,  in  the  78th  year  of  his  age,  was  announced  by 
Dr.  Rushenberger,  and  on  motion  the  President  of  the  Society 
was  requested  to  nominate  a  member  to  prepare  an  obituary 
notice  of  the  deceased. 

Prof.  Cope  exhibited  drawings  of  the  fossil  remains  of  a  large 
Cretaceous  Mosasauroid.  He  offered  also  for  the  acceptance 
of  the  Society  six  8vo  lithographic  plates  already  prepared 
on  stone  to  illustrate  two  papers  of  fossils  found  in  Virginian 
oaves.  On  motion  the  plates  were  accepted,  and  the  Secreta- 
taries  directed  to  have  the  requisite  number  of  impressions 
taken  to  illustrate  the  two  papers,  for  the  next  number  of  the 
Proceedings. 

On  motion  the  balloting  for  nominations  626 — 637  was 
postponed  until  October,  on  account  of  the  small  number  of 
members  present. 

Pending  nominations  638,  639,  640  were  read,  and  the 
Society  was  adjourned. 


Jolyl«,18».]  "'  [Cope. 

SEVENTH  CONTRIBUTION  TO  THE  HERPETOLOOY  OF 

TROPICAL  AMERICA. 
By  Edward  D.  Cope. 

[Head  Ufurt  the  Amurimm  PkiloMopMrcU  .SvcKfy,  July  16,  W'9.] 
HlDBOXEDUBA  TECTIFERA*  Cope,  Sp.  not. 

Char,  The  anterior  portion  of  the  carapace  depressed  and  prolonged  ; 

the  first  yertebral  scutum  nearly  twice  as  long  as  wide  ;  the  nuchal  scu- 

ton  narrow  transverse,  twice  as  wide  as  the  flrat  vertebral ;  four  times 

u  wide  as  long.    Light  brown,  with  slightly  radiating  or  transverse 

dirker  brown  spots  on  the  costal  plates.    Below  bright  yellow. 
IktrnpHon.    Carapace  more  elevated  at  the  anterior  vertebral  bone 

thio  above  the  pelvis,  then  descending  steeply,  and  prolonged  roof-like 
to  the  nnchal  margin.    Posteriorly  rather  abruptly  decurved  to  oppo- 
site the  lowest  plane  of  the  sternum,  and  considerably  l>clow  the  strongly 
reeorved  points  of  the  posterior  lobe  of  the  same.     Two  posterior  verte- 
bnla  and  each  posterior  costal  with  a  projection  at  the  posterior  part. 
MirgiQ  a  little  elevated  and  turned  out  above  the  hinder  limbs.     The 
iidet  descend  steeply,  and  the  superior  plane  is  broad  outside  of  the 
leapube.    Lateral  marginals  not  prominent,  being  a  cidgc  directed  rather 
■pvards,  which  is  bounded  above  by  a  strong  groove.     Fine  median  mar- 
ginaU  not  united  to  disc  throughout,  but  by  costal  processes.     The  first 
tkiw  maiginal  bones  very  much  wider  than  long,  the  second  nearly  twice 
11  wide.    The  nuchal  marginal  very  large,  as  long  as  wide.     Three  mar- 
fiaal  bones  of  the  bridge  with  an  undulate  ridge  along  their  upi)er 
Bttgin,  the  third  with  the  ridge  running  diagonally  across  it,  descending 
behmd. 

Two  last  pairs  of  costal  bones  united  on  the  median  line.  Last  verte- 
bnl  scutum  of  an  urceolate  form,  much  narrower  at  its  point  of  contact 
with  the  penultimate.  The  latter  the  narrowest  of  the  series.  Penulti- 
Dttte  marginal  scutum  extending  nearly  to  the  middle  of  the  last  verte- 
^  Second  marginal  scutum  much  longer  than  wide,  the  first,  twice 
uloQg  as  wide.    First  costal  longer  than  wide. 

Sternum   without  fontanelle  or    intersternal  elements,    the  anterior 
^  both  longer  and  wider  than  the  posterior.     The  gular  scuta  small, 

tbe  humeral  and  femoral  each  (considerably  wider  than   the  pectoral. 

No  axillary  or  inguinal  plates,  bridge  short ;  claws  strong.     Posterior 

^^  with  a  deep  rounded  emargination. 

Meaattrements, 

In.       Lin. 

Length  carapace  (over  arch) 11  4 

Depth 3  1 

Length  sternum 8  4 

Totol  width  below C  2 

Length  bridge 1  8 

♦*        femur  (straight) 2  4 

"       tibia 2  5 

"        foot 23 

^'pper  surface  of  limbs  dark  brown. 


• 
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Habitat.  This  turtle  occurs  in  some  of  the  tnbutaries  of  the  Parana 
or  Uraguay  rivers,  either  in  the  Argentine  Confederation  or  the  Banda 
Oriental,  but  in  which,  I  do  not  know.  My  information  is  derived  from 
W.  W.  Morgan,  M.  D.,  of  Philadelphia,  who  resided  many  years  in 
Monte  Video,  where  he  obtained  the  specimen  from  a  ooUector. 

This  species  differs  from  those  already  known,  in  the  greater  extension 
forwards  and  laterally  of  the  anterior  margin  of  the  carapace.  In  conse- 
quence the  foims  of  the  vertebral,  nuchal,  and  marginal  plates  are  ex- 
aggerated in  form,  the  first  in  length,  the  last  two  in  width. 

Chelopus  rubidus.  Cope, 

If  this  genus  be  regarded  as  co-extensive  with  the  Oeoelemmys  of  Dr. 
Gray,  it  embraces  with  the  present  addition,  fourteen  species. 

Carapace  oval,  moderately  elevated  and  with  obtuse  median  keel ;  mar — 
gin  entire  not  recurved.     Vertebral  plates  broader  than  long,  with  con- 
cave posterior  sutures,  except  the  anterior,  in  which  the  length  is  some- 
what in  excess.     Its  lateral  margins  are  parallel  and  the  anterior  angle  is 
produced,   curtailing  the  small  nuchal.     Scuta  concentrically  grooved, 
visible,  though  obsolete  in  the  old  individual.     Plastron  rather  plane, 
deeply  emarginate  behind  ;  very  openly  in  front.     Inguinal  and  axiUarjr 
scales  very  small.     Areolsd  of  the  scuta  a  little  above  and  behind  their 
centres. 

Claws  short,  toes  much  united  on  all  the  limbs.  Soles  and  palms  with 
large  scales.  Forearm  with  six  cross-rows  of  large  scales  in  front,  and 
two  longitudinal  rows  on  the  outer  side.  A  cross  series  of  three  across 
the  carpus  behind.  Posterior  foot  club-shaped.  Testudo-like,  the  heel 
with  three  cross  rows  of  shields  of  1,  3,  2  i*espec lively,  the  posterior  of  the 
last  two  very  large,  double  the  next  smallest.  Rest  of  the  hind  limb 
small  scaled. 

Head  broad  plane  above,  muzzle  and  loreal  region  vertical.  Beak  ob- 
tusely hooked,  not  emarginate  ;  alveolar  faces  without  grooves  or  ridges. 

Ground  color  of  body  yellow,  the  limbs  and  throat  shaded  and  spotted 
with  red,  which  is  margined  with  black.  The  neck  above  and  laterally 
is  marked  with  numerous  black  rings  and  lines ;  below  with  the  gular 
region  it  is  closely  black  dotted.  Tail  very  short,  even  in  the  males, 
yellow,  with  fine  black  longitudinal  lines  above.  Limbs  with  black  and 
pink  dots.  A  chevron  shaped  red  band  extends  from  the  orbits  round 
the  canthus  nostralis  and  muzzle,  and  anotlier  wider  and  with  narrow 
black  margin  between  the  orbits,  with  the  apex  forwards.  Two  similar 
bands  extend  from  the  orbits  posteriorly  to  the  obscure  tympanum,  and 
two  are  concentricably  arranged  on  the  occiput,  the  apex  of  the  anterior 
being  separated  as  a  large  red  spot.  In  the  male  the  colors  are  deeper 
and  brighter.  Carapa<je  yellowish  brown,  each  costal  scutum  with  a  hori- 
zontally oval  black-edged  yellow  spot  in  its  area,  surrounded  by  yellow 
annuli.  The  young  shows  shows  that  there  are  two  such  concentric 
annuli.  Marginals  with  alternating  longitudinal  yellow  and  black  lines 
above,  brown  below.  In  the  young,  the  vertebrals  have  a  marginal  yel- 
low anuulus,  and  median  oval  ring  witli  yellow  and  black  variations. 
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Below,  deep  brown,  the  plastron  broadly  yellow  all  round.  In  the  young 
the  yelbw  extends  over  the  whole  plastron ;  in  the  very  old  the  brown  is 
v-ery  narrow  medially. 

Mea$uremeni$,  (No.  205.) 

Greatest  length  plastron Cm.  .1525 

Width  medially  (Total) **  .1123 

Greatest  length  carapace <<  .16 

Greatest  elevation  carapace **  .064 

Hind  limb  from  knee **  .0538 

Pore          «'         elbow *<  .041 

Head  and  neck  above '*  .07 

Width  head  (Temporal) "  .024 

From  orbit  to  end  muzzle <*  .0082 

EabUaL  Tuchitan  Tehuantepcc,  Mexico,  di.scovered  by  Prof.  Francis 
Somicfarast.    Four  specimens,  Nos.  264-5-6-7. 

This  handsome  land  tortoise  appears  to  approach  sufYiciently  near  the 
C.  callicephalusy  Gray  (Proc.  Zool.  8oc.,  London,  1863,  254),  of  unknown 
bal^tat,  to  render  a  comparison  proper.  That  species  according  to  Gray, 
litt  a  posteriorly  truncate  plastron,  and  a  notched  beak.  The  vertebral 
scQta  are  as  long  as  broad,  the  second  and  third  longer.  The  chin,  throat, 
uid  apper  parts  of  the  neck  are  si>otle8S.  We  owe  this  species  to  our 
wtive  correspondent,  F.  Sumichrast,  who  since  the  days  of  Natterer, 
hainot  heen  equalled  in  the  thoroughness  and  extent  of  his  zoological 
i^Mearches  in  Tropical  America. 

COKIOPHAIYES  PICEIVITTI8,   Cope. 

Scales  in  twenty-five  longitudinal  series,  vertex  and  muzzle  in  one 
plane ;  upper  part  of  rostral  plate  prominent,  not  produced  between  the 
intemasals.  Latter  less  than  half  prefrontals.  Prefrontals  longer  than 
wide,  decurved  to  the  subquadrat^  loreal.  Postnasal  higher  than  pre- 
M8aL  Preoculars  one  or  two,  postoculars  tw^o,  superior  larger.  Super- 
ciliaries  narrow.  Frontal  rather  wide,  with  long  posterior  angle,  and 
pwallel  lateral  outlines  which  are  little  shorter  than  the  anterior.  Occipi- 
toh elongate,  scarcely  emarginate  behind.  Superior  labials  eight,  fourth 
•wl  fifth  entering  orbit.  Sixth  higher  than  long  ;  seventh  largest.  Tem- 
iwal*  1-2.  Postgeneials  shorter  than  pregeneials.  Inferior  labials  ten. 
G^rtrosteges  158  two  anals ;  urostegea,  90.  Total  length,  .542  m. ;  of  tail, 
.063  m.;  from  muzzle  to  can  thus  oris,  .014  m.;  interorbital  width,  .0048  m. 

The  ground  color  above  and  below  is  white,  which  is  immaculate 
^W,  except  on  the  throat  and  chin,  where  it  is  black  dusted.  Above 
*^M^  broad  black  bands  extend  from  the  end  of  the  muzzle  to  the  end  of 
the  tail.  The  inferior  commences  on  the  middle  of  the  third  row,  and 
occupies  three  and  two  half  rows  of  scales  ;  a  row  and  one-half  intervenes 
l*tween  this  and  a  median  dorsal  band  which  covers  six  and  one  or  two 
half  rows.  The  ground  color  on  the  head  is  an  irregular  line  from  the 
muzzle  along  each  canthus  and  beyond  orbit,  and  the  upper  labial  plates  : 
these  are  thickly  dusted  with  black,  the  anterior  spotted  on  the  edge. 
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From  Chihuitan,  Tehuantepec,  Western  Mexico.  F.  Sumichrast,  Col 
in  Mus.  Smithsonian,  No.  248. 

Symphimus  LEUC08T0MUS,  Cope,  9p,  ct  gen.  nov. 

CJiar,  gen.  Dentition  isodont ;  cephalic  plates  normal  except  that  tl 
intemasals  are  confluent  with  the  nasal,  and  the  latter  with  each  oth< 
and  with  the  loreal.  Preorbitals  one.  Rostral  shield  not  prominem 
scales  smooth,  equal,  uniporous ;  anal  biiid.     General  form  elongate. 

This  genus  diflfers  from  Chilomeniscus,  to  which  its  technical  characte 
are  similar,  about  as  much  as  any  colubrine  serpent  does  from  a  burrowii 
calaniarian.  Its  form  is  nearly  that  of  Cyclophis,  and  it  should  perha] 
be  placed  nearest  to  it  in  the  system.  Steindachner's  Bergenia  mexieam 
should,  it  appears  to  me,  be  referred  to  Chilomeniscus  Cope,  of  which 
is  the  fourth  species. 

Char,  specif.  The  head  narrow,  not  very  distinct,  the  muzzle  acumi; 
ate,  but  obtuse  at  the  extremity.  The  scales  in  fifteen  longitudin 
series.  The  form  is  cylindric  and  elongate.  The  tail  of  medium  lengi 
as  in  Cyclophis.  Rostral  plate  high  as  wide,  scarcely  visible  from  abov 
not  prominent.  Bide  shield  of  the  muzzle  pierced  by  the  nostril  and  e 
tending  to  the  preocular ;  latter  long  as  high,  not  reaching  the  fronta 
Postoculars  one  on  one  side,  two  on  the  other.  Superior  labials  seve 
third  and  fourih  bounding  orbit,  all  longer  than  high  except  the  fifti 
temporals  1-2  large,  the  anterior  bounding  the  fifth  and  sixth  labial 
The  median  sutures  of  the  rostronasal  and  prefrontal  plates  of  eqa 
length.  Frontal  longer  than  wide,  with  concave  sides ;  superciliarL 
wide,  occipitals  elongate,  common  sutui-e  nearly  as  long  as  prefronts 
and  frontals  together,  truncate  behind.  Inferior  labials  eight,  fiC 
largest — narrow;  pregeneials  a  little  longer  than  postgeneials.  The  e 
is  rather  small.    Urosteges,  111,  gastrosteges. 

Color  olive  gi*ay  above,  a  dorsal  band  of  light  brown  extending  o^ 
three  rows  of  scales  to  the  origin  of  the  tail ;  the  skin  of  its  median  regfi 
being  yellow.  Throat,  chin  and  superior  labials  light  yellow,  a  black  1^ 
al)Ove  the  superior  labials  from  the  second  posteriorly.  The  brown  of  "^ 
upi)er  regions  descends  to  the  lower  row  of  scales  at  about  the  tweL 
transverse  row;  two  or  three  lower  rows  are  pale  edged.  Belly  dl  " 
white.  The  dorsal  band  is  posteriorly  ill  defined,  and  extends  a  little 
yond  the  vent ;  tail  brown. 

In.  Lin. 

Total  length.  No.  240 31        5.5 

Length  tail 10  9 

Length  rictus.  No.  227 6.8 

Interorbital  width 2.8 

Width  muzzle 1.8 

AVidth  orbit 1.4 

Length  tail 7  0 

No.  240.  From  Chihuitan,  from  the  same. 

No.  227.  From  the  collections  of  the  Smithsonian  Institution  from 
province  of  Oaxaca,  Mexico,  made  by  Francis  Sumichrast. 

*  Relsed.  Ocster.  Freg.  No  vara  Reptilla,  92  fig. 
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Lbptodxba  If  tbtacika,  Cape. 

Scales  in  nineteen  longitudinal  series.     Body  very  slightly  compressed, 

head  diistinct,  an  elongate  oval.    Superior  labials  seven,  the  second  iu 

csontact  with  the  upper  and  lower  prcoculars,  tliird  and  fourth  with  orbit, 

flkiid   fifth  with  occipital  excluding  the   temporal.     Fourth,  fifth,   and 

sixth  higher  than  long  ;  temporals  1-1-2.    Oculars  2-2,  inferior  small  in 

'tsoth    sets.     Intemasals  long  as  wide, '  prefrontals  longer   than    wide. 

frontal  longer  than  wide,  with  parallel  sides,  considerably  in  contact 

writh    superior   ocular.    Occipitals    oval,   scarcely   emarginate    behind. 

'Postgeneials  longer  than  than  pregencials.     Gastrosteges  187,  anal  1-1 , 

urosteges  70. 

The  ground  color  is  a  dirty  white,  and  is  uniform  below.    Above  it, 

marked  by  very  broad  cross-bands,  which  extend  to  the  gastrosteges  and 

are  twice  as  wide  as  the  intervals  of  ground.    There  are  thirteen  to  the 

irant ;  on  the  posterior  half  of  the  body  they  divide  on  the  vei*tebral 

line,  and  alternate  ;  one  is  thus  continuous  with  two  of  an  opposite  side, 

leaving  the  ground  in  lateral  squares.     Head  above,  including  occipitals, 

m  lighter  speckled  brown  above,  leaving  a  white  collar.     A  black  band 

from  eye  to  angle  of  mouth,  and  a  second  from  below  the  eye  to  mouth, 

laiallel  to  the  above,  encloses  with  it  a  light  band  ;  a  black  band  from 

eye  to  nostril ;  lips  in  front  black  spotted.     Total  length  16.25  inches ;  of 

moath  7  lines ;  of  tail  4.25. 

EabiiaU  The  western  region  of  Mexico,  near  the  Isthmus  of  Tehuan- 
tepec,  two  specimens  (251-2G1)  pent  to  the  Smithsonian  Institution  by 
Francis  Sumichrast.  This  serpent  approaches  veiy  near  the  L.  paciilca 
Cope  in  details,  but  differs  totally  in  coloration.  The  structural  difl'cr- 
ences  are  the  following  : 

L,  myatacina,  L.  pacijica. 

Head  elongate  oval  ;  Head  short  wide. 

Preocular  reaching  frontal ;      Prcocular  not  reaching. 
Prefrontals  longer  than  wide ;  P.  f.  wider  than  long. 
Fifth  labial  to  occipital ;  Fifth  labial  not  to  occipital. 

Trimorphodox,  Cope. 

Proceed.  Acad.  Nat.  Sci.,  Phila.,  1801,  297. 

This  peculiar  genus,  hitherto  not  found  outside  of  the  Mexican,  Cen- 
t'^-American  and  Sonoran  districts,  is  well  illustrated  by  the  collections 
'^^^Jved  by  the  Smithsonian  Institution.  Two  species  have  l>cen  hith- 
erto known,  and  I  now  add  three  others,  as  follows  : 

/.   Scale*  in  21-3  Rows. 

^Ven  (six)  superior  labials  ;  three  loreals  ;   head  black  in  front  with 
^Mte  T  shaped  mark  ;  back  with  uniform  black  rhombs. 

T.    TAU. 

I?" 

'^ight  superior  labials  ;  head  broad,  short ;  three  loreals ;  hea<l  dark- 

.  ^^n,  with  light  cross-bar  on  muzzle  and  between  eyes,  and  Y  on  oc- 
**^t  ;  body  with  broad  brown  annuli ;  tail  one-fifth  the  total. 

T.    UPSILON. 
A.  P.  8.— VOL.  XI — T 


Nine  superior  labials  ;  head  long,  swollen  behind  ;  two  loreahi ;  head - 

with  a  lyre-shaped   pattern,  back  with    irregular   rhombs,   with    pale-^ 
centres ;  tail  one-sixth  the  length.  t.  ltbofhakeb. 

Nine  superior  labials;  head  long;  two  loreals;  head  with  chevron 
bands ;  body  with  irregular  pale  centred  rhombs. 

T.   BIBCUTATU8. 

Scaki  in  27  Eowm, 

Nine  superior  labials,  three  loreals ;  head  elongate ;  two  dark  cross- 
bands  and  two  chevrons  on  head ;  back  with  very  irregular  rhombs,  with 
pale  centres  ;  rail  one-sixth.  t.  majob. 

Trimorphodon  tau,  Cope. 

Scales  in  twenty-three  series.  Muzzle  projecting  considerably  beyond 
the  mouth.  Rostral  plate  somewhat  produced  behind ;  intemasals, 
about  one-fourth  size  of  prefrontals,  which  are  long  as  wide.  Frontal 
with  straight  lateral  margins,  which  are  longer  than  anterior.  Occipital 
not  longer  than  frontal,  regularly  rounded  behind.  Nostril  in  middle  of 
nasal.  Three  loreals,  three  post  and  three  preoculars.  Temporals,  2-3-4 
Superior  labials  six,  the  fifth  probably  composed  of  two  plates  fiised,  as 
it  is  twice  as  long  as  deep,  on  both  sides.  The  fourth  and  fifth  enter  the 
orbit,  the  third  is  cut  down  by  the  lower  loreal  and  preocular.  Inferior 
labials,  eleven.  Body  strongly  compressed.  Total  length  Om.  236  ;  of 
tail,  .035  m. 

Above  gray,  with  twenty-three  jet-black  rhombs,  which  extend  to  the 
gastrosteges  by  their  lateral  angles.  Tail  with  ten  rhombs  ;  all  every- 
where unspotted  with  paler.  Sides  of  belly  black  spotted.  Head  gray 
with  a  black  mask  above  as  far  as  the  middle  of  the  occipitals,  but  with 
two  lateral  ear-shaped  prolongations  on  the  same  ;  a  pale  T-shaped  mark 
extends  transversely  between  orbits,  and  longitudinally  to  end  of 
muzzle. 

One  specimen,  No.  236,  from  F.  Sumichrast,  from  the  western  part  of 
the  Isthmus  of  Tehuantepec,  Mexico. 

Trimophordon  upsilon.  Cope, 

Internasals  broader  than  long,  prefrontal  broad  as  long,  frontal  with 
parallel  outline  not  reached  by  the  preocular.  Oculars  3-3.  Nasals  dis- 
tinct, loreals  three,  forming  an  L.  Temporals  3-3-3.  Fourth  and  fifth 
labials  in  contact  with  orbits.  Twelve  inferior  labials.  Scales  in  2-3 
series.  Body  with  twenty-four  brown  annuli,  which  are  broken  into 
irregular  spots  on  the  belly,  and  are  broader  than  long  on  the  vertebral 
line.  On  all  but  the  anterior  third  the  length,  a  vertical  brown  bar  stands 
between  these  on  the  sides.  Chin  and  lips  white,  superior  plates  brown 
spotted  above.  Loreal  region  spotted.  Temporal  and  occipital  region 
brown  with  a  pale  Y  on  the  occipital  common  suture.  Total  length 
0.34  m.     Tail  .052  m.;  head  to  aictus  .011  m. 

One  specimen  in  Mus.  Smithsonian  from  1. 1.  Major,  from  Guadalaxara, 
"West  Mexico. 
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TtUVOIiPnoiiOX  MAJOR.   Cnpe. 

Tbl>  iKTgc  Epeclcii  hns  a  head  or  InncFnlalo  foitii ;  tlio  licxl^r  is  com- 
|)r(-iiM<I  DRd  tlic  tail  slvnder.  Tlie  targe  numbrr  uf  sericB  of  scales  cliar- 
aoWrites  it  motit  distinctljr.  OastroKtegea  211^,  anal  1-1,  iurii'U<|j»8  HS. 
The  prpuciilar  does  nut  reacli  the  frontal ;  teini)oralB  S-4-3.  There  is  a 
broiil  brt>«n  tiand  across  the  muzile  trnd  chevron,  Reasing  between  the 
nyen,  whme  llmtw  are  lost  alravo  the  riotaB  ovis.  A  second  cheTTon  be- 
hind this  Is  closed  b;  a  spot  connecting  tlie  limba  behind.  The  dorsal 
rhomhR  rutti^nd  to  the  gaHtrosteges,  and  nro  manifeatty  formed  by  the 
union  uf  foar  spoin.  two  vertebnil,  and  one  on  each  side  ;  they  enclon 
tJiroe  H|mts  of  Ilie  ground  in  a  cross-row. 

Two  s]>ecinieiiM  from  near  Teliuantvpec  fconi  Francis  SuinichrtiEU 

TKiJK>Lxris  STRIATKEPB,  Ct>pf,  Up.  ft geii.  nnr. 

Chnriteltr  genfrii-iit.  Dentition  diacrauterian.  Cephalic  shields  nor- 
nml;  two  naaals.  the  nostril  in  the  anterior  one ;  the  lureal  region  with  a 
.  d«ep  kingitudhml  groove.  Sciili<a  oqual,  smooth,  biporous ;  anal  shield 
entire.     Tail  short,  txidy  slender  \  head  wide,  very  distinct. 

Disntptnling  the  scale  pores,  this  form  might  be  regarded  as  a  near  ally 
of  Xonodan,  or  perhaps  of  Ophcnmorplius,  for  it  hiu  the  head  of  the 
QrM  and  the  btKly  of  tlie  iHst.  The  iin)>ortance  of  Reinliardt's  scale  itorea 
I  have  often  had  nccasion  to  observe,  and  I  believe  their  abacnen  or  single 
or  double  oxt«ieHee  to  be  as  important  indices  of  natural  gntups  as  any 
otlier  structural  fciture.  In  general,  Reinhardt's  tables  sliow  that  sub- 
t«r(«nean  and  aquatic  Culubrioe  serpents  do  not  possess  these  pores, 
whila  th«  more  highly  developed  and  typical  forms  of  a  more  aerial  life 
pOMKM  tbuni  double :  the  Coruuelllne  forms  ofan  intermediate  character, 
pomaa*  single  [xires,  tluingh  frequently  none,  and  rarely  two. 

TehKil«|)is  agrees  with  Alsophis  in  many  technical  cliaracters,  except 
In  ttaving  a  single  anal  shield,  liut  the  latter  differs  especially  in  its  exces- 
sively elongutv  tiiil.  A  close  apiironch  appears  to  be  made  by  Zauienis, 
tml  hens  Ihe  anal  ))late  is  double  also.  Bothroplithabnus  Sclilcg.  a  Ly- 
codoat,  presents  the  |>ecnliar  loreal  gi-ouve. 

CiMraittr  rp«rifieiu.  The  body  is  rather  ooinpreaae<l,  the  urosle^s  nut 
ftnpilate.  TI>u  scales  arc  in  nineteen  longitudinal  Kcries,  nitd  are  rather 
wider  QB  the  donal  tvgion  Tbo  length  of  the  toil  enter*  the  total  fi.OO 
t|n««.  Tlic  hcoil  is  bronil  and  fUt,  and  the  neck  uarruw.  The  rustntl 
phttr  in  Ilat.  and  slightly  visible  from  above.  The  intcnia«ikls  are  little 
thurter  than  tlui  prefrontals,  but  not  so  wide.  Both  nasals  are  visible 
mm  sliuve,  but  not  the  loreal ;  the  pn-ncular  reaches  the  frontal.  The 
latter  is  an  lung  M  the  oc^cipltaU  and  rather  narrow,  with  cjincavo  borders. 
Each  >wclpltal  is  as  broad  as  the  middle  suture  ;  the  BUjierciliariea  large. 
Tba  eye*  are  large  and  with  roiuid  pu)iil. 

Nasals  al>oiil  niual  ;  the  loreol  with  a  curved  supcro- posterior  mar- 
gin, which  invadpH  the  single  [ireouular ;  postoculars  three,  the  su[>erior 
ia  coiibu-t  with  occipital  only,  the  inferior  tlie  largest,  Joining  only  the 
ftOh  and  sixlb  superior  labials.  The  teroporali  are  very  small  and  num- 
ber t-3.4.    Bu|>eriur  labials  eight,  fourth  and  fifth  entering  orbit ;  sixth 


Cope.]  1^4  [July  16, 

quite  elongate,  last  two  each  longer  than  high.  Inferior  labials  nine ; 
geneials  equal,  not  elongate.  Gastrosteges  189,  urosteges  70.  Total 
length  of  a  young  animal  Om  30  ;  of  tail  Om  08.5. 

Color  above  light  brown,  with  a  dorsal  series  of  transverse  quadrate 
deep  brown  spots  extending  from  nape  to  middle  of  tail ;  they  extend 
over  seven  and  two  half  rows  of  scales,  and  are  restricted  by  a  light  yel- 
low line,  which  extends  on  each  side  the  back.  The  spots  are  yellow- 
edged  anteriorly  and  posteriorly.  The  sides  are  marked  with  two  rows 
of  alternating  pale  brown  blotches,  of  which  the  superior  is  opposite  the 
dorsal  series.  There  is  a  triangular  dark  edged  yellow  spot  on  the  ex- 
tremity of  each  gastrostege  ;  belly  closely  brown  punctate.  A  blackish 
band  extends  from  the  rostral  plate  to  the  side  of  the  neck,  and  three 
similar  bands  with  pale  middles  extend  on  the  top  of  the  head  to  the 
nape.     Lips  and  chin  yellow,  brown  blotched. 

This  species  was  found  by  Geo.  Sceva,  of  the  Thayer  Expedition  to 
Brazil,  and  is  No.  909,  Mus.  Comparative  Zoology,  Cambridge,  Mass. 

Lygophis  lachrymans,  Cope. 

This  species  repeats  the  generic  characters  of  Lygophis  in  the  dia- 
cranterian  dentition,  lack  of  scale  pores,  tail  of  medium  length  and  nor- 
mal scutellation. 

Scales  in  seventeen  series,  obtuse.  Muzzle  short,  rostral  shield  not  as 
high  as  wide,  not  prominent.  Intemasals  broader  than  long  ;  frontal 
broad,  shorter  tlian  occipitals,  with  a  right  angle  behind.  Superior 
labials  eight,  fourth  and  fifth  only  in  orbit,  sixth  only  higher  than  long. 
Loreal  longer  than  high  ;  oculars  1-2,  the  anterior  not  reaching  frontal ; 
temporals  1-2.  Inferior  fabials  large,  nine ;  pregeneials  shorter  than 
postgeneials.     Gastrosteges  173  ;  anals  1-1 ;  urosteges  78. 

Color  above,  chestnut  brown  ;  ends  of  gastrosteges  and  fii-st  three  and 
a  half  rows  of  scales  blackish,  yellowish  margined  above  from  side  of 
neck  to  end  of  tail.  On  the  anterior  half  the  body  is  divided  by  a  yellow- 
ish band  on  the  first  and  second  rows  of  scales.  Below  and  labials  bright 
yellow,  the  anterior  superior  labials  brown  margined.  A  deep  brown 
band  from  eye  across  sixth  labial,  another  across  seventh,  and  a  black 
spot  on  side  of  neck.     Head  above  brown.     Habitat,  unknown. 

This  species  is  remotely  like  Coniophanes  fissidens.  It  differs  from 
Rhadinaea  taeniolata  Jan.  [Enicognathus)  in  the  broader  frontal,  and 
the  lip  bands  as  well  as  uniform  back. 

Al.SOPIIIS   RIJQERSMAEI,    Cope. 

Six  specimens  of  this  species  serve  to  represent  its  characters.  In 
three  the  scales  are  in  23  series,  in  one  in  21 .  The  loreal  plate  is  longer 
than  high,  and  with  a  straight  superior  suture,  except  on  .one  side  of  one 
individual,  where  it  is  angulated  above  as  in  A.  antillensis.  The  muzzle 
projects  considerably  beyond  the  mouth,  but  the  rostral  plate  is  not  pro- 
longed on  its  upper  surface.  Superior  labials  eight,  third,  fourth,  and 
fifth  in  orbit ;  these  with  the  sixth  are  tlie  only  labials  higher  than  long. 
Temporals  1-2  the  anterior  in  contact  with  inferior  of  the  two  postocu- 
lars  only.    One  preocular  occasionally  divided  and  not  reaching  frontal. 
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NmsIx  ilittWcnt  in  si/c.  the  anterior  miidi  sninllcr  ami  not  niore  elevated 
Uian  tlie  lorvnl.  Muasto  very  narrow,  inteinasnlB  longer  (ban  tirond, 
vertlcAl  elongate  auil  contracted  by  tlio  concave  sup«rt-iliary  HutureK.  its 
•ntxriur  Eutiiro  oiiu-balf  its  lengtli,  nbicli  oiiuala  the  eommnn  occijiita] 
■ntun.  OnriiiitBls  emnrKinate  lieliind.  GnRtrodtcgCB  101,  201,  304,  StO ; 
ftoal  )  ;  imwti>K('a  lOO,  13%  109,  IQO.  Lcngtli  3T.SS  indies,  of  wbicK  the 
tail  mcBsurca  3.'iti  ineliEB. 

Color,  (lark  )>1nt«  brown  above,  wltli  a  number  of  lilackiBli  ur08S-lMnils 
behind  the  bi-iid,  wbiuh  an'  soinelinies  ijuite  iiidUtlnct  and  gomclimtB 
eeimratrij  by  jMilcr  bnndx.  A  bitiad  brown  band  from  Uio  nostril  through 
tli«  eye  which  exiianda  and  is  lust  on  the  temporal  region,  though  its 
lower  Imundary  is  continued  as  a  line  on  the  side  of  the  neck.  The 
anka  on  tho  median  dorsal  line  have  a  white  border.  Belly,  the 
potterior  hair  black,  anterior  yellowisli,  grny  spotted.  Upper  labial 
n!|^un  orauge.  brown  spotted ;  gular  n>Kion  grnyisli  brown  and  oranj^ 
mingled.  Frontnl  and  occipilJil  plates  dark  niedinlly.  Tbix  species  is  in 
geuetal  app»<araiico  much  like  the  A,  ennctaocnicis,  but  it  has  tlie  loreal 
plattt  of  the  A.  angulifer.  and  Mcvenil  more  aeries  of  ncnlcs  than  cither. 
The  nvntal  shield  in  of  a  narrower  form  than  in  either  A.  aanutaecrucia  or 
A.  ontfllansis, 

/foAiCiJl.  8o  far  as  yet  known,  tliis  distinct  species  in  confined  to  the 
mimU  Ul&nd  of  St.  Martins,  in  the  Siianish  West  Indies,  which  has  aa 
MM  of  only  abnut  thirty  square  miles.  Blx  sperimens  were  sent  to  the 
AcMdrmy  Natural  Seicnces  by  Dr.  K.  K.  Vnn  RiJt;erBma  of  thnt  island. 
1  dedicate  the  ajwcies  to  him  in  recognition  of  his  labors  in  endeavoring 
tn  by  ft  basiB  fur  the  onroplote  lonlngy  of  that  island. 
XBnoi>o:i  ixoLEris,  Copf. 

Eight  superior  labials,  fourth  and  fifth  entering  orbit,  nixth  the  largest, 
pictieedini;  the  seventli.  Anal  sliield  bilid.  Scales  of  the  body  in  nine. 
Umi  series  iiiiinciinciiUly  arranged  of  equal  size  and  form,  one  [litted. 
Ooner>l  nrrnngcmont  that  of  a  Coluber  i  the  Inxly  is  also  as  in  that  tyjio 
entirely  cylindric.  Oculars  1-2 ;  1or«iU  little  higher  than  long ;  postuaxal 
highest;  rostral  not  prominent.  Temporals  1-2.  Frontnl  longer  than 
wide,  longer  Ilian  oct^ipttal. 

OastKHtrgcs  L'ft ;  urosteges  S3. 

Color  unlfumi  teadun  above,  flanks  ^recniBli.  below  dirty  white.  Pos- 
terior toiitli  rather  aliort.  This  species  is  nearest  in  technicid  characters 
to  UiB  X.  ncDvidii  Gth.  but  differs  entiralf  in  color,  and  the  equal  siic 
and  (urtu  and  quincuncial  armngement  of  the  Rcales.  The  Bixth  upper 
laldal  l»  nceording  to  Onnther's  llgure  (Aoil  Mag.  Nat.  HiNt.,  IMR,  V. 
C.,l  mncb  smaller  Uian  the  acvouth  ;  here  tlic  latter  Is  diiitinctly  smaller 
tliAB  the  former. 

From  Pebus  Kquadnr  nn  the  iippcr  Amaeon.  Hcceived  from  Professor 
James  Ortoti.  of  V'sssar  College.  New  York.  A  c«llectioti  recently  re- 
OMVcd  friim  that  gentleman  from  the  wime  locality  cmhraevd  tlie  folluw- 
Inif  apcoies,  all  of  which  are  hi  the  Museum  of  the  Acjidemy  Natural 
SetoBrc*,  prwrntcd  tlirough  the  lil)erality  of  Pmf.  Orton. 


Cop«.I 


Chelys  matamata. 


156  im^^^^ 

TeitudifUMtOm 
OphMia, 


TyphlofM  reticoiatus,  L. 

Tortrix  scytale,  L. 

Khabdosoma  microrhynchum,  Cope. 

Leptodira  annulata,  L. 

i>xyrhopus  olelia.  L. 

XeuiHlmi  isolepis,  Cope. 

lIeri>etodrya8  carinatus,  L. 

llimantodesk 

Leptoin^athus  catesbyi,  D.  B. 

Klaps  leinniscatus,  Linn. 

Elaps  imperator,  Cope,  (E,  batesH,  Gthr.) 

£lai>s  scutiventrU,  Cope. 

Uothrops  bilineatus  (27  series  of  scales  only.) 

LacerfiU'a. 
Amphisbaena  alba,  L. 
Aniphisbaena  fuliginosa,  Schreb. 
Aiuiva  siirinamensis,  Gray. 
Tbei'adactylus  rapicauda,  Houtt. 
AuoU»  viridiaeneus,  Peters. 

Bairaehia, 

IMibecopus  tarsius,  Cope.    Specimens  with  head  and  body  five  inched 

iu  Wii^rth. 

PitluHH>pu8  tomoptemus,  Cope. 

UyUi  manuoi-ata,  Daud. 

klvla  U»iuH>phyllata,  Beireis.     A  curious  variety  with  a  round  or  dis-^ 
%}km\\  bhiokisih  spot  on  the  vertex,  brown  lateral  band  from  end  of  muzzle, 
auil  w  holo  under  surfaces  a  bright  salmon  color.     Another  variety  appa^ 
ivutb'  ^^^'^  Ihh'u  named  Uyla  triangulum  by  Giinther,  P.  Z.  8.  Loud.,  1868. 

i«U.\vt\»p^**  allonii.  Cope. 

tlulX»  iiavious,  Spix. 

HulX^  iimrKaritlforus,  Merr. 

tH|i4%  MU'iuamimsis,  L. 

^^  V^**  mi'TlvKNTKis,  Cope. 

^\MkAM  >U*>udor,  tail  8hoi*t,  thick.  Oculars  1-2 ;  superior  posterior  with 
Uf^  V^^^iv^*  nuture  (H>ntinuous  with  that  of  the  occipital.  Superior  labials 
WXN^  MvU^I  aiul  fourth  in  orbit,  all  except  the  first  higher  than  long, 
vvs^M^  ^v<^^^^^^^UI  ^^^'U^^^^^-  Temporals  1-1.  Superciliaries  broad  as  long; 
y^vtK^Hlt^W  Atul  hitt^niasals  of  equal  length,  the  former  much  tlie  wider. 
^Mil\^\  ^HNiml«^r  than  high,  not  prominent.  Symphyseal  largely  in  oon- 
^i  viUh  )viV|lt»uolals.    Scales  in  fifteen  series.     Gastroteges  274 ;  anal 

x^w^i^l  i  \mmtru«>«  15. 

X W\v  Ua^^kk  «^xiH«pt  a  broad  yellow  head-band,  which  extends  finom  the 
kH\%|v\H\n*  mai'giu  of  the  prefontals  to  that  of  the  occipitals.    Tail  with 
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emsmngs  above.  Iklow  black,  wit)i  Urge  trMwveraelj  oval 
jellow  ipots,  which  exUind  lo  the  third  row  of  KcaUa.  and  include  three 
orfnatjutrustegoa  at  intorvRUof  tboBame  widlh,  Length,  1T.5  inches, 
tail,  lincliGB. 

FroiD  Vtbas  on  the  Amazon  in  Equador.     From  Pror,  Oiton. 
Thii  (peciea  appeftrs  to  be  nearest  the  E.  nardiicci  of  Jan. 
TuoQMocEPnALUS  (Bothrops)  abborevs.  Cope. 

Sradn  ID  thirty-five  longitudinal  serieii,  ult  cariuate  except  the  inr^rior. 

rill  BUp«rior  laliials  which  ilimjuish  in  Hize  posteriorly.  l)Oun<teU  above 

puiteriot  line  ororbit  liy  Keven  gmall  scales,  which  are  not  distin- 

>Uti«Me  Trom  thu«e  of  tlie  temple.    Second  labial  forming  anti^riur 

■uiiilMy  of  fossa ;  two  rows  scales  between  fourth  and  orbit.    Inferior 

Eleven.     Three  scnles  on  the  canthus  above,  the  anterior  two  large, 

irmiag  with  a  pair  on  top  of  tlie  muzxle  a  shielded  space  of  nix  plates. 

ninniilarws  Urge,  separated  bj  nine  rows.     Ga.9trost«ges  301,  urostegen 

i  puirs.      The  body   is   much   conipresseil,    and  the  coiled  tail   with 

lifihlly  oxp«iidod  piiiheusile  extremity,  appropriately  to  arlmreal  life. 

Color,  greenish  yellow,  the  first  series  of  scales  yellow,  ends  of  tlie  gas- 

niMcgcs  with  n  green  line.     Dorsal  region  willi  faint  brownish  yellow 

•KpOt  dfieu  paired ;  many  sciles  bhtck  e<lgcd.    Labial  scales  of  both 

ivrt  liUck  edged ;  a  black  band  with  yellow  interruptions  from  eye  to 

of  month . 

»  bandfioine  and  venomous  tree  serpent  was  discovered  by  Dr. 
OUk)  Wnchei«r,  near  to  Bnl.i.i,  Brazil.  It  is  a  near  ally  of  tlie  B.  biUnea- 
tu of  ^'teuwied,  hut  tliat  animal  has  '17-9  rowa  of  Bcaleo,  and  the  top  of 
tlMBuiiEte  is  scaled,  (as  given  by  Schlegcl  in  the  atlas  of  bis  Phyaionomie 
^(•Serpens I,  and  the  color  is  slightly  different. 
TKiootcocEPHALrs  (Bothrops)  prBEscENB,  Ctrpe. 

Sodes  ill  tweuty-tliree  rows,  all  including  tlio  inferior,  keeled.  Eight 
"■pcrisr  labials,  the  fourth  longest,  and  separated  from  tJie  orbit  by  three 
f^Wirfiicales.  8econd  not  ezt«nding  to  the  front  of  the  maxillary  pit. 
'''•tetior  labials  quadrate  shorter.  Seven  rows  of  ecales  between  super- 
'I'MHw;  bwooQ  canthus  rostralis  above,  besides  the  edge  of  the  prcocular. 
'''*  Ulterior  quite  large.  Hat,  tbe  second  separated  by  five  rows  scales. 
•"^ilUry,  palatine  and  pterygoid,  mandibular  and  laryngeal  margins 
^^  UiB  fang  slienths,  ailky  pubescent,  forming  sljort  longitudinal 
^"IM.  Color,  brown,  with  blackish  brown  spots  on  each  side  from  ver- 
^'"^  line  to  fourth  row  of  scales.  The  spots  are  rounded  and  palu 
^■W  »nd  all«mating.  They  are  divided  by  a  longitudinal  line  of  the 
near  tbeir  middle.  There  are  in  their  intervals  above,  ronnd  pale 
brown  sjiots.  A  brown  band  from  eye  to  angle  of  mouth,  pale 
~*8»d  below  ;  a  similar  baud  acro-ts  head  in  front  nf  tuperfiltariiit ;  two 
'lWr],'enl  brown  sj>ots  behind  the  same  plates,  and  two  divergent  brown 
[*M«  heliiud  these,  all  yellow  edged.  Sides  of  face  and  throat  thickly 
"town  dusted.  Oolly  closely  brown  spotted  ;  widest  spots  near  end  of 
S'Ai'ustegeiS.  Gnstrosteges  189,  urusteges  3S. 
(J"*  •pociroon  of  this  serpent  was  hiuught  by  the  Thayer  exiicdition 
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from  the  Rio  Grande  do  Sul,  Brazil.  It  is  nearest  the  B.  nieuwiedii, 
Spix,  but  may  be  distinguished  by  the  extraordinary  character  of  the 
silky  fringes  in  the  mouth  as  well  as  by  tlie  entirely  different  coloration. 
In  tlie  latter  respect  it  is  rather  more  like  B.  diponis. 

Cnemidophorus  orakdenbib,  Cape,  sp,  nov. 

Char.  Ten  series  of  abdominal  plates ;  bracbium  plated  ;  two  fronto- 
parietals. Green  with  2-8  white  longitudinal  lines  on  each  side,  a  row 
of  brown  spots  between  the  two  superior  and  above  the  more  dorsal  of  the 
latter. 

Description.  The  nostril  is  anterior  to  the  naso-frenal  suture.  Infra- 
labials  four,  separated  from  labials  behind  by  one  series  flat  scales  (not 
granules),  mesoptychium  entire,  with  3-4  rows  plates,  some  small  ones 
on  the  margin,  except  at  middle.  Supranasals  in  contact ;  also  the  pre- 
frontals. Frontal  single,  much  angulate  in  front.  Supraorbitals  four, 
not  sepai*ated  from  frontals  and  frontoparetals  by  granules.  Two  pairs 
wedge  shaped  parietals,  interparietal  parallelogrammic  as  large  as  one 
pair.  Scutellation  minute,  caudal  scales  strongly  keeled.  Brachials  and 
antibrachials  continuous,  latter  in  two  rows  only;  former  continuous 
with  postbrachials,  the  two  forming  together  five  rows,  all  smooth.  Nine 
femoral  pores.  Anals  continuous  with  abdominals,  composed  of  one 
large  median  plate,  margined  laterally  and  behind  by  six  plates,  the  two 
posterior  marginals. 

Coloration. — The  inferior  lateral  pale  line  is  interrupted  and  not  well 
marked ;  sides  pale  green,  between  and  above  the  superior  lateral  lines, 
brown  ;  median  dorsal  line  bright  green.  Nineteen  bro^n  spots  between 
nape  and  rump  above  upper  line,  those  below  rather  fewer.  Femur  with 
two  pale  streaks  behind,  tibia  and  fore-arm  spotted  in  front.  Belly  and 
throat  uniform  yellow. 

Habitat  The  Rio  Grande,  Bi-azil,  brought  by  Capt.  George  Harrington, 
and  presented  to  the  Essex  Institute,  Salem,  Mass.,  (No.  388, )  Museum 
Academy  Natural  Sciences,  Philadelphia. 

This  species  only  resembles  the  C.  murinus,  D.  B.,  and  the  C.  hetero- 
lepis,  Tscliudi  in  the  increased  number  of  its  abdominal  shields.  In  C. 
murinus  the  brachium  is  altogether  granular,  while  the  C.  heterolepis 
differs  in  having  but  one  frontoparietal  plate,  and  only  two  parietals, 
with  frontoparietal  smaller  than  either.     It  is  from  Peru. 

On  account  of  the  united  frontoparietal  shields  I  refer  C.  hypery- 
t h r u s,  Cope  as  type,  and  C.  heterolepis,  Tschudi,  as  second  species 
of  a  genus  different  from  the  present,  under  the  name  of  Verticaria. 

Measurements  of  C.  grandensis.* 

Total  length Om  19.2    Fore  limb Om  02 

*•     to  vent Om06.5     Hind    "    Om  036 

"     to  collar OmOl.9        ''    foot Om    2 

Am  EI  V  A   ANAIJFERA,    Cope,  Sp.   710V. 

Of  the  group  of  A.  plei,  i.  e.,  with  twelve  ventral  series  of  scales,  no 

•  In  the  Iej:al  meuurc  of  the  United  States  the  metre  and  decimal  fractlonn. 
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l^«el8|Niii,  and  one  frontal  plate.  Tlie  tibial  shields  in  three  rows,  the 
<»«ter  much  larger,  and  outer  toe  longer  than  inner.  It  differs  from  that 
^:S)ecJes  in  having  the  prebrachial  shield  small,  and  in  thi^ee  sub-equal 
S^^qgitodinal  rows,  graduating  into  the  large  prebachials  regularly,  in  hav- 
ten  or  eight  regular  marginal  anal  plates,  the  median  pairs  not  ab- 

iptiy  laiger,  and  In  not  having  a  series  of  black  spots  on  the  sides.    The 

are  from  the  nostril  posteriorly  9  canine  like,  and  seven  or  eight 

^^Intiiie  molMra,  two  or  three  posterior  usually  with  a  lateral  cusp.     Two 

'VKsedian  plates  in  front  of  the  anals.     Gular  scales  in  a  transverse  band  of 

^iHNit  nine  rows,  larger ;  relatively  larger  also  than  in  A.  plei,  also  the 

ktter  baa  several  rows  of  scales  between  the  labials  and  infi-alabials  ;  the 

•  an al i f  e  r a  but  one  row. 

Greeniah  yellow  below,  brownish  olive  above,  witli  blackish  cross- 
^tiades  on  the  nape  in  8t.  Martinis  specimens.  Sides,  groin  and  tail 
^iKnre  white  spotted ;  some  white  spots  in  rows  across  the  rump. 

In.  lilii. 

Total  length  (two  inches  of  tail  reproduced) 13 

End  muzzle  to  vent 4  6 

Hind  limb 3  1.5 

Foot 1  6 

Fore  limb 1  8 

Head  including  membr.  tympani 1  1.5 

Several  specimens  in  Museum  Academy  from  the  island  of  St.  Martins, 
^^est  Indies,  presented  by  Dr.  R.  E.  Van  Rijgersma,  correspondent  of  the 
-Academy  at  that  place ;  also  one  specimen  from  the  adjacent  island  of  St. 
Bartholomews,  from  Dr.  A.  H.  Goiisof  that  island.  Tlie  following  sikjcIcs 
'**"«re  included  in  the  collection  of  Dr.  Rijgersma. 

loCAKA  KUDICOLLIS,  Cuv.  This  species  occurs  also  in  the  Swan  Islands 
^ff  the  coast  of  Honduras ;  Museum  Columbia  College,  New  York. 

A  NOUS  oiNGiviNUS,  Copc,  P.  A.  K.  S.,  Philadelphia,  1864,  170. 

-Amiva  analifera.  Cope,  supra. 

Mabuia  aenea,  Lacep. 

Al^SOPHIS  RIJGERSMAEI,  CopC,  SUpra. 
^^TLODEB  MARTINICEK8IS,  Dum.  Bibr. 

^CeLOPORUS  BINIFERU8,   Cnpe, 

^^enty-four  transverse  series  of  scales  l)etween  interscapular  region 

^**<i  rump.     Seven  longitudinal  series  at  the  latter  point,  ten  at  the  former. 

^^^«ral  scales  large,  nearly  equalling  the  ventral,  which  are  considerably 

*****^Ucr  than  the  dorsal.     All  well  keeled  and  mucronate,  except  the  ven- 

*^1»  which  are  smooth  and  without  mucro  or  emargination.  except  a  few 

Spinous  series  in  front  of  the  vent.     Gular  scales  entire.     Palms  and  soles 

^^rongiy  keeled ;  tail  slender,  its  scales  strongly  keeled  like  those  of  the 

^^k.    Male  with  three,  female  with  six  femoral  pores.     No  granular 

*Pace  in  front  of  shoulder,  and  no  longitudinal  folds  in  the  same  reirion, 

a  short  vertical  fold  in  which  the  skin  is  so  deeply  inverted  as  to 

A.  P.  8. —VOL.  XI — U 
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form  a  deep  pocket  extending  more  than  balf  way  to  the  tympanum,  and 
with  Bome  subdividing  folds.  No  auricular  scales  different  from  the 
temporal ;  all  strongly  keeled. 

Two  pairs  of  supranasals,  two  pairs  frontonasals  separated  by  a  small 
intemasal.  Frontal  divided  transversely  and  longitudinally ;  frontoparie- 
tals small.  Parietals  small,  transversely  divided;  interparietal  large, 
broader  than  long.  Supraorbitals  four  on  each  side,  preceded  by  three 
scales,  and  bounded  inwardly  and  outwardly  by  much  smaller  scales* 
None  striate  ;  those  on  muzzle  weakly  one  keeled. 

In.  Ltn. 

Total  length 6  8.2 

Length  to  vent 2  1.4 

"      to  axilla 10.2 

"       to  canthus  oris 5.3 

"       hind  limb 1  8.4 

"         "    foot 10.1 

'*       fore  limb 10.6 

Width  head 4.8 

This  species  is  comparable  to  S.  oligoporus,  Cope,  in  the  largo  scales 
and  few  femoral  pores,  but  differs  much  in  the  division  of  the  frontal 
plate,  large  interparietal  and  cer>'ical  pocket.  It  is  considerably  smaller 
and  of  different  coloration. 

Numerous  specimens  in  Smithsonian  collections  from  Francis  Sumi- 
chrast,  from  the  Pacific  side  of  the  Isthmus  Tehuantepec. 

LiYLA  RrGCL09.\,  Cope,  9p.  nor.     Cystigiiathidarum. 

Prefrontal  bones  in  close  union  with  each  other  and  the  fronto-pai*ietals. 
Vomerine  teeth  present ;  auditory  apparatus  well  developed.  Manu- 
brium cartilaginous,  xiphistemum  emarginatc.  Toes  webbe<l  ;  dilata- 
tions well  developed,  suppoi-ted  by  T-shaped  phalanges.  Abdomen  nearly 
smooth. 

This  genus  is  very  near  to  Hylode-s*  differing  almost  entirely  in  the 
webbed  toes.  Keferstein,  who  has  just  described  this  genus  (Archiv.  f. 
Naturgesch,  1868,  926 \  in  con.sequence  of  his  adliesion  to  the  system  of 
Giinther,  ha.s  attained  to  a  very  confused  idea  of  its  affinities. 

Cfutrarter  Spfciju'un.—  lle^d  broad,  body  short ;  heel  extends  to  end  of 
muzzle.  Vomerine  teeth  in  two  approximated  fasciculi,  much  behind 
the  posterior  line  of  the  nares.  Clioanae  half  the  size  of  the  ostia 
pharyngea.  Tongue  oval,  one-fourth  Tree,  openly  emarginate  behind. 
Tympanum  nearly  as  large  as  orbit.  Skin  thin,  with  sundry  rugosites 
on  the  sides  of  the  dorsal  region.  Muzzle  acuminate,  not  projecting ; 
nostrils  nearly  terminal.  Canthus  rostitilis  well  marked,  lores  slightly 
concave  ;  front  a  little  convex.  Tivrsal  fold  slight,  metatar&U  tubercle 
one  inner.  Solar  web  to  the  middle  of  the  fii-st  (proximal)  phalange  on 
the  first  and  fifth  digits  ;  to  the  base  of  the  same  on  the  others.     Third 

•  Lithodytes  rhodopls.  Cope,  Pr.  A.  X.  Sci..  Phil..  1866.  323  Is  Biflodes  mJ/crt,  Othr.  P.  Z.  S. 
Lond .  l$6ii. 
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<)%it leiy eloDgate.  Anterior  toes  free;  lengths  2-4-1-3.  A  weak  dis- 
coid tbdominal  dermal  fold.  Abdomen  very  obscurely  areolate,  medially 
nearljimooth. 

Color  blackiah-brown  above,  sometimes  with  pale  vertebral  streak. 

Femon  not  marked  behind ;  above  with  three  oval  brown  areas  enclosed 

^J  %ht  lines.    A  black  band  between  orbits.    A  dark  band  from  orbit 

to  noftril,  and  thenoe  to  lip  ;  two  similar  bands  from  orbit  to  lip.     Below 

unspotted  white,  except  gular  region,  which  is  brown. 

Length  head  and  body Om.    .037 

•*  **    to  posterior  line  tympanum 014 

Width      "    at  cauthus  oris . . , 0145 

Orbit  to  end  muzzle 0049 

Length  fore  limb 0215 

"        "    foot 0105 

'*      hind  foot  minus  tarsus 0185 

"  "    limb 064 

HiMat.  Two  specimens  of  this  new  foim  were  sent  to  the  Smithsoniau 
Institution  by  Dr.  Francis  Sumichrast  from  the  Pacific  ragion  of  the 
isthmus  of  Tehuantepec  Mexico. 

The  collection  sent  from  this  locality  embraced  the  following  thirty-six 
•pedes. 

CROCODILIA. 

Cbocodilus  americakus,  Scba  ;  various  lar^^e  specimens,  which  dis- 
play the  most  remarkable  variations  in  the  number  and  position  of  the 
^**8eou8  scuta.  They  exhibit  from  two  to  four  nuchal  scuta,  and  from 
t'wo  to  five  cervical.  In  j^everal  specimens  scuta  of  tlie  external  dorsal 
*<riesmeet  on  the  median  line,  excluding  the  inner  pair  entii*ely. 

TESTUDIXATA. 
Chelopus  rubidus,  Cope  Supra. 

LACERTILIA. 
JJkloderma  horridum,  Wiegmann. 

^J^EMIDOPHORUS,  sp. 

^U  BICARINATA,  Phy nMLtoltpis  bicarnatu9  Dum^ril. 

^LOPORUS  SINIFERU8,  Cope. 

^<^ILOPORUB  VARIABILIS,  Wiegmann. 

^TCLCRA  (ClenoMura)  qi:is(^VKv ahi^ at a^  Etiyaliosav run  (juin.  Gray, 
^talogue  of  Sanria  in  Brit.  Mus.  This  region  is  the  undoubted  home 
^  this  hitherto  rare  species,  as  Sumichrast  finds  it  in  abundance.  Gray 
^Ji  unable  to  assign  its  habitat. 

^^YCLCRA  (CUnosaura)  ACANTnrKA.  Wiegm. 

I  Of  AN  A   RiiiNOLOPHA,    Saur.     I'lobubly   only   a    variety  of   L    tuber 
^•^aata. 

OUGOSOMA  GEMMINOKKI,  CopC. 
I^IITLLODACTYTUS  TUBERCCLATUS,    WiegniaUH. 
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OPHIDIA. 

STENOSrOMA. 

OoMius  VAMiANS.     OxyrMna  tariana  Jan.     This  genus  is  strcX^Sy 
glyphodont  like  Stenorhina.    Prof.  Jan  considered  it  is  isodont.       ^^ 
name  Oxyrhina  has  been  used  variously  before,  on  which  account  I    p>^^ 
pose  the  name  above  given.     For  a  synopsis  of  genera  allied  to  Ogoo^^^* 
^e  Silliman's  Joum.  Sci.  Arts,  1864,  457. 

Stenorhina  ven'tralis,  D.  B.  a  form  with  series  of  dots  on.  «■*• 
scales,  confirming  the  identity  of  the  lined  var.  AreminviUei  with.  ^^^ 
species. 

Ophibolus  poia'zoxus,  Cope. 

CONIOPHANES  PICEIVITTI8,  CopC. 

CoKOPHis  V1TATTU8,  Petcrs. 

TOMODON  KA8UTU8,  Copc. 

OxYRHOPUs  CLELiA,  Linn. 
Leptodira  mtstacina,  Cope. 
Leptodira  akkulata,  Linn. 
Trimorphodon  biscutatus,  D.  B  (Dipsas). 
Trimorphodon  tau.  Cope,  supra. 
Symphimus  leucostomus,  Cope,  supra. 
Mabticophib  maroaritiferub,  Schl. 

OXYBELIS  ACUMINATUB,  Wicd. 

Elapb  aglaeope,  Cope. 

AXCIBTRODON   BILIXEATU8,  Gthr. 
BOTHRIECHIB  BRACHYBTOMA,  CopC. 

BATRACHIA. 

LlYLA  RUGULOBA,  CopC. 

Cybtignathub  melanoxotub,  Hallow. 

Cystignathus  gracilis,  D.  B.  Not  distinguishable  from  specini 
in  the  Mus.  Comi)ar.  Zoology  from  Uruguay,  except  in  less  depre» 
extremity  of  the  muzzle.     The  same  species  from  Vera  Cruz. 

SCYTOPIB   ALLENIT,   Cojif. 

Fingers  free  and  teeth  in  fasciculi  between  nares  and  otherwise  genP 
ally  as  in  P.  xsignatus;  but  the  muzzle  is  bi'oadly  rounded,  there  i 
black  band  from  eye  to  middle  of  sides,  followed  by  numerous  larg^  bl^- 
spots  on  yellow  ground  ;  femora  not  cross-  barred  above,  with  larg^  li; 
spots  on  black  ground. 

The  black  scapular  bars  of  this  species  are  broad,  and  are  not  angula*'^ 
and  converging  as  in  S.  xsignatus,  but  are  parallel ;  two  black  bars 
sacral  region  diverge  towards  the  groin.     There  are  several  black  sp 
in  the  axilla,  and  longitudinal  black  line  on  front  and  back  of  hurae 
and  three  on  front  and  under  side  of  humerus.    Tibiae  vermiculated 
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I  under  surCu^n  itlH>ve  with  an  inivimplcic  outllnin);  of  crosn  bHrs.  Tcoth 
I  bvtWMQ  nKres.  PniportioiiK  of  limbs  genorHlly  as  in  tlie  common  variety 
I  of  S.  xsignatus;  liend  ciiunl  foot  lieyonii  Inraus  Ickh  the  ln»t  plinlnn)^  anil 
I  two  thirds  ibe  libiu;  Toot  1.S  bead  nud  btxly.  Orbit  eqiial  miiitxle  tu 
[  hefond  narc*.;  belly  imiiiaoulnlp,  Ibroal  siii(K>lh.     lloci  uviiily  lu  uttrrc. 

Lcn^fth  bvnd  and  body  15. 2S  liiita. 

Habitat.   Para  ItmEil.      Oiio  Bpednicii,  No.  4T3  Miui.  Cnmp.  Zoolt^y, 
I    Ciimbri<lg<\  Mass.     Pubiis  Eiiuador,  Prof,  Orloii,     Niutivd  for  my  friend, 

Prof.  IImtIsou  Allen,  of  the  Pennsylvania  University. 

Fortn  tlut  of  il.  aril  ore  a.  Finftere  fr<*,  to*s  webbed  to  tlie  base  of 
[  the  pvnuHimalc  phalnn^.  DilBtations  well  developed.  Vomerine  tenth 
[  111  nslnnle  traiKiv^riw  »ories  opposite  the  posterior  inttrgiii  of  tho  internal 
«  :  the  luttci'  tnucli  larger  than  the  ostia  pharytif^.  Tongue  slightly 
I  ft«a  behind.  CantliuN  rontralit  distinct,  lares  ooncAvc.  Eyes  large,  prom- 
I  blent;  ncwbraaum  tytripani  oue-fourth  their  «iKe,  The  skin  is  smooth 
I  Kbave,  and  the  areolae  of  the  alMlomeii  are  unusually  weakly  dcveloiHid. 
[  5o  dermal  appvndageg  to  the  liinlm  or  body.  The  eiteniled  hjiid  limb 
I  brings  the  bccl  to  tlic  iVunt  of  the  orbit. 

Leugth  total  axUl 88. 

'■      to  eye  not  HsSftI 18. 

to  postdrigr  tnargtn  t}rmp)uium. U.7 

*■      fot»  limb 38.8 

'       hind  IlmV M.5 

■•      foot 84  5 

'■      taraoa. 12. 

Widtli  U  i^anthiu  oriii .18.4 

Otxmnd  oilor  alwve  pale  asliy  brown-     A  rtrong  ritron  yellow  band 

I  pmea  roiuid  tlie  niiixxle,  lieliiw  the  tympanum,  and  along  the  nide  tn  the 

On  tlM*  Hide  It  1»  wider,  slif^htly  undulaling>  and  Ixinlereil  above 

slow  with  slate  color,  whirh  fomis  a  pale  blotcli  below  it  on  the 

A   narrow  iiniuar);iiied.  bright  citron  yellow  line  extends  froni 

d  of  the  muule  tn  the  vent,  medially ;  And  a  similar  one  passes 

«  th«eanthn«  roHtrtiliK  and  orbit*  along  a  line  eiiuUlistant  between 

•  MTtcbmi  and  lateral  Hnn,  Joining  the  latter  at  the  groin.     The  feni- 

I  llnely  yellow  above  and  behind,  aud  a  yellnw  longitudinal  Uue 

-a  tfa«  tibia  on  ixitli  the  inner  and  outer  sides.     The  pigment  of  the 

totAnus  dons  not  extaiiil  on  the  outer  di^t. 

.  Tina  frvtty  and  uniquely  marked  spuvieswaa  bronght  by  William  M. 

Kineinlivrof  the  Arademy  and  Chief  of  the  Uoological  Survey  of  the 

d  of  San  Dominico,  from  the  eastern  part  of  UuitiMhuid.     The  tliumh 

auiboo]<i>o««d  tuth»  IliigerH  as  In  tlie  species  formerly  referred  to  Z.)tcri'u.* 

TbeiMit«l>tiapopbyvFsaniiiam>wcrthau  usual  in  the  genua.    Tbcfi-onto- 

lita.lrtiinsXUiclr  nanirn  w  D   rhriHMll.u  *nd  II  .llinglniH  n>|-'c- 


cope]  1"**  [July  16, 

parietal  bones  are  mora  extensively  ossified  than  in  most  species  of 
Hyla,  and  constitute  an  approach  to  Scytopis,*  Cope.    The  species  is  the 
first  true  Hyla  discovered  in  the  West  Indian  subregion. 
Tlie  species  brought  by  this  naturalist  from  the  same  locality  are  : — 

Dromicus  parvifrons.  Cope. 
Uromacer  catesbyii,  D.  B. 
Araphisbaena  innocens,  Weinl. 
Anolis  semilineatus,  Cope. 
Anolis  coelestinus,  Cope. 

Anolis  di^tichus,  Cope.     A.  dominicensii  Lutk.  is  a  variety  of  this  spe- 
cies.) 
Anolis  cybotes,  Cope.     A,  riisei  Reinht.  and  Liitk. 
Trachycephalus  mai*moratus,  D.  B.  var. 
Hyla  pulchrilineata,  Cope. 
Lithodytes  ricordii,  Dum.  Bibr. 

It  may  be  mentioned  in  this  connection  that  a  valuable  catalogue  of 
West  Indian  Reptiles  and  Batrachia  was  issued  by  Reinhardt  and  Ltitken 
in  1863  in  the  Naturalist.  Foren.  Vidensk.  Meddel.  Kjobenhavn.  A  few 
doubles  emplois  occwT  in  its  pages,  as  follows.  Their  Anolis  trinitatis  1 
think  is  a  variety  of  A.  a  1 1  i  g  a  t  o  r,  D.  B.  Numerous  specimens  are  in 
Mus.  Smithsonian.  AmphUhaena  antUlenniSy  Rhdt.  and  L<itk.  is  Diplialus 
fenestratus,  Cope.  Liophis  Andreae^  R.  &  L.,  is  the  young  of  Dro- 
micus fugitivus,  Donnd.  Ily lodes  riseiij  R.  &  L.,  is  Lithodytes 
1  e n t u s,  Cope,  and H.  antillensis  is  U.  auriculatus,  Cope.  Though 
this  paper  of  the  Danish  naturalists  was  read  one  month  before  that  of 
the  writer,  in  which  these  Hylodes  were  described,  it  was  evidently  pub- 
lished much  later,  as  they  quote  in  it  a  paper  of  the  writer's,  which  was 
not  issued  till  1803. 

Among  West  Indian  Anoles  it  is  to  be  added,  that  the  A.  grahami  Gray 
is  established  on  a  young  A.  iodurus,  and  that  A.  porcatus  is  A.  princi- 
palis; also  that  A.  steuodactylus  is  not  a  valid  species. 

Hyla  polytaknia.  Cope. 

Hyla  rubicundula,  *' Reinhdt.  &  Liitk.''  Giinther  P.  Z.  Soc.  Lend., 
1868,  481),  Tab.  X,  fig.  3,  nee.  Reinh.  et  Liitk. 

Fingers  one-third  palmate  ;  toes  only  palmate  to  the  extremity  of  the 
basal  phalange  of  the  longest  toe.  No  dermal  margins  on  body  or  litnbs. 
Tongue  entirely  attached  behind.  Vomerine  teeth  in  short  transverso 
fasciculi  entirely  behind  the  line  of  the  posterior  margin  of  the  inner  nares. 
Choanao'  smaller  than  nares.  Tympanum  less  than  one-fourth  eye. 
Skin  above  everywhere  smooth.  Digital  dilations  moderate  ;  eye  large  ; 
head  wide  ;  muzzle  short ;  loveal  region  concave. 

*  Fuur  species  of  this  genua  are  euumcnitcd  in  my  K^nera  of  Arcifora  (Jouni.  Acad.  1866)  but 
were  not  named.  They  are  S.  venulosus  (Hyla  Daudln);  S.  acumloaU  (Hyla  Cope);  S. allenll 
Cope  and  S.  ruber  (Hyla  Daudln). 
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I^nfftli  from  onri  muzzle  to  nrliit . ,  .      .-Jf) 

'■  '■  "  Iwliiiid  tympanum 40 

•'  '■  "        voub  (ttxiitl; 1.30 

"       or  fore  limb 00 

"       ofhindlimli S.OO 

of  fool tW 

"       ofharsu». .- .Sil 

DiameUT  eye ..     .89 

Width  IienH  licliiiid 41 

The  pigment  or  the  tipper  inirf»e«s  oxteiidn  to  near  llje  edgu  of  ibe  Up 

tnil  in  It  bftiid  nn   hutiicnin  and   femnr,   covering   tliree   niiler  flngern. 

■n  imUt  melatarens  and   two  ojiter  toei*.     A  grey-hTOwn  bnnd  cxteiidn 

B'Bhiitg  tlic  burdirr  of  liio  lip  a1>»v('  the  uxllU  to  tlie  groin  ;  a  Eerond  ami 

pirlder  extends  from  the  nares  through  eyu  and  tymianum  to  groin.     Iti 

'  aprolfflnn  th>^  redd  lull -ercnm  I'liliir  of  the  dnrMtt  region  in  nmrkcil  witJi 

Ffaidlitliu't  dap  :  in  a  Rei.'onJ.  with  nine  longiltidhiKl  grey-brown  lines,  uf 

■irlilch  a  serluhrnl,  and  one  fnmi  nhuve  tlie  lores  and  over  each  urhll  to 

tpnln  arc  bAnil-lilco.     In  Imtli,  n  Kimilnr  hand  iKtnndu  the  antcbrnchinm, 

Vfibla  and  metatarsuH.  anil  the  [loiiterior  margin  uf  tlie  plgnu-nt  on  tlio 

^'ftmiir.    In  the  lined  Kpoi-imcn  t.here  are  nlilitionnl  lines  ou  the  lips  hu- 

lenw  aiid  femur. 

Tbta  fprcira  ha«  the  oppoRable  tliuiDb  and  flight  palniation  of  «omc  of 

tti*  nylar  refl^roil  to  I.itnrla.     It  is  In  general  allied  to  R.  pa  1 1  tain, 

Kjmt  hail  the  toes  mueh  le&s  |>alinate,  and  the  vomerine  teeth  moru  p<is- 

Tliiii  ajwelex  'v  figured  by  Giinther  aa  the  n,  rubieuuduln  of  Rlidl  & 

Mtk.  UM  above.     It  U  however  not  that  epeeieN,  wliich  differs  according 

e  iiriginal  duxerlption  in  Danish,  in  firsl.  having  the  vomerine  teeth 

llBtwnMi  the   narca:  envind,  in  having   thn  tongue  hnlf  free;  tJiinl,  the 

a  utihf  fuDt  extends  over  one  phuhinge  more,  aiid  fourth,  that 

■  M'thn  flngem  Ih  l>ptl«r  devoloped.  f 

From  Braxtl  ;  mlloctird  bjf  G,  Sceva.  of  iIib  Thnycc  expedition  t*  tlint 
nuDtry.  uniUr  Prof.  Agswlt.   No.  Mti  Mas.  Comparative  Zoology,  Cani- 

PTKllKOfVCLni^  INCRAauTl^n.  Cape.  up.  fl.  grn.  n"f.  Phr]fnifiiliiriim. 

Ckar.  g*n.  Of  wwtlon  I.  of  Phryiiiaridae  with  Ilypopa«liUK  and  C'alo- 

TheprvfrontnUaro  fully  JevelopiHl  and  fonn  arnntinunni  witli 

h  ntinir  and  with  the  frantn  jiarletala.    Tongue  largo.     ^lembrauuni 

ni|«»i  thin,  eonuea1e<l.     No  dorsal   or  panitnid  gland  ;  no  niel.ilarkat 

Cnccyx  unit«d  by  two  nondyles.    Xiiihiaiunmm  cjirtilagiiious. 

vineli  dltetr<l  and  entirely  In  <»>nlact  with  the  coracoid)",     Anterior  jmr- 

lloti  of  tiie  HeleroUrji  Oiwiflcd.  »o  as  Xo  form  a  hard  annuliu  ntuiid  the 

HiTSdA.     Pnpil  mnnd.    Toe*  free. 

Cknr-  fip»f..  The  wholo  funn  is  mitrh  dcpreMcd,  nnd  the  phyniognomy 
l|iptn«elir>  ripa.     The  eraiilnl  box  partakes  of  thin  and  preimnlfl  a  utrring 
n  loncitiidinal  ercst.    Tongue  large :  equal  inner  uaies.     A  nhurt 
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frenum  across  the  palate  behind.  The  vomer  is  cartilafpnous  between 
the  nares,  except  on  axis.  Gape  large,  the  muzzle  projecting  slightly  be- 
yond it.  No  canthus  rostralis,  nostrils  latero-superior.  Limbs  short, 
humerus  and  femur  included  in  the  skin.  Toes  very  unequal,  the  inner 
and  outer  very  short;  related  thus,  1-2-5-3-4.  An  obtuse  tubercle  at  the 
base  of  the  outer  toe.  The  epidermis  is  everywhere  thickened  by  a 
chitin-like  deoosit,  which  is  readily  cracked.  It  is  thickest  on  the  soles, 
the  tarsi,  and  the  gular  region. 

Color  everywhere  leather-brown  ;  a  narrow  white  line  from  end  of  muz- 
zle to  vent. 

MM. 

Length  of  head  and  body 057 

"         **  hind  limb  from  knee 0495 

**        **  tarsus 009 

**        **  remainder  of  foot .0245 

"        **  fore  limb  from  elbow 0^00 

Width  between  angles  mandible 020 

"  "        orbits 009 

**  "        nostrils 004 

Found  pear  Sao  Matheos,  south  of  Rio  de  Janeiro,  by  MesBrs.  Hartt 
and  Copeland,  of  the  Thayer  Expedition  to  Brazil,  3Ius.  Comparative 
Zoology,  Cambridge,  Mass.,  No.  855. 

This  is  a  remarkable  type,  with  a  cei-tain  resemblance  to  Engystoma. 
It  is  the  first  type  among  the  Raniformia  which  betmys  even  a  remote 
resemblance  to  Pipa. 

IIypopachus  inguinalis,  Cope,  sp.  nor. 

This  species  is  of  about  the  same  size  as  the  H.  variolosus  Coi>e, 
and  like  it  has  the  toes  partially  webbed  at  the  base.  It  diflers  by  many 
marked  characters  throughout. 

^luzzle  rounded  conic,  projecting  beyond  lip ;  nostrils  superolateral 
Width  of  head  behind  orbits,  double  length  to  opposite  the  same  point 
A  groove  from  orbit  to  humei'iA.     Diameter  of  former  equal  length  of 
muzzle  fi-om  the  same.     Mandible  with  symphyseal  knob  little  marked 
gular  slits  large  ;  tongue  flat,  ovate,  largely  free  and  thin  behind,  with 
out  fi*ee  border  in  front.     Nai*es  large,  double  the  small  ostia  pharyngea 
Two  metacarpal  tubercles  close  together  ;  fingers  slender,  with  subartic 
ular  knobs.     The  metatai*sal  tubercles  with  cutting  edges  in  nearly  the 
same  line  without  blackening  of  the  sheath,  the  inner  the  longer.     No 
tarsal  fold.     Skin  everywhere  smooth,  except  some  minute  pappillae  on 
the  sacro-coccygeal  region. 

Coloration.  Above  a  pinkish  leaden,  with  a  more  or  less  indistinct  nar- 
row vertebral  line  from  the  end  of  the  muzzle.  A  large  and  a  small  black 
spot  on  the  groin  and  one  on  the  knee.  A  large  black  spot  on  the 
scapula  ;  a  pair  of  blackish  lines  which  converge  fi-om  the  orbits  to  the 
inter-scapular  legion,  then  diverge  and  form  an  imperfect  circle  on  the 
middle  of  the  back.  Sides  of  head  blackish  ;  a  yellow  bar  from  orbit  to 
humerus.     A  black  bar  across  closed  femur  and  tibia  above.     The  femur 
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t  is  n  strong  pink,  and  i*  sometimes  spotted  behiud  and  b 
I  Bell;  vrltli  Aeiieatc  retitidnte  bronn  lines  on  yellow  ground,  sometimes 
Total  length.  i*4"  4"';  do,  to  orbit  Ixaliind,  8'".  Fore  limb, 
bond.  01".    Hind  limb,  04"  1'";    hamuli,  0'".    Bnclre  foot, 

Uabitat.  Vum  Pbb,  m^Br  the  niiuH  of  Cobui,  S«nt  to  the  SmltbuinUn 
I  lutitution  by  Heury  Iltigiie.  Thia  geutleman  has  mode  highly  Interest- 
t  Ing  uborrvKtiona  ou  and  contrib|ttioni>  tu  the  Natural  History  of  th»t  once 
I  pfipuloa*,  but  now  almost  unliuowi)  region,  wbidi  hnve  twen  communU 
Bkted  to  till'  SmitliBOninn  InHtitutiuii. 
Tbc  known  specie 8  tif  this  genus  is  Hypopncbus  variolOEUS  Cope 
I  {U.  tteiacUii  Kefcrstein  Outtiiigen,  Kachfichten,  I^OT,  352.  ArchJv.  f. 
I  NftbUgench.  lBlt8,  2D3,  tub.  IX.,  f.  1,  2.  Eagi/»lonta  eariolomm  Cope. 
[  PimmkL  Acad.  Nat.  Bei.,  Phllit.,  19II0.  Hgrtoiua  do.  Joum.  A.  N.  Bci., 
I  Itm,  IM,)  nhich  is  found  In  Costa  Hicn.  Keferstcin  wi'H  separates  this 
f  ipocleA  from  t^ystuniit  ou  m-connt  of  its  olaviculus.  thoucb  it  is  not  certain 
I  tlittt  it  IK  not  I  'upcB  St«indiic1iner.  In  an  essny  ou  Costa  Rican  llatracliJa 
I'  tiki*  antlior  uuumemtcs  eight  spociea.  <Jf  tliesu  it  may  Ihi  remarked  that 
I  Bv/»  *t*nKitignaUi»  Ganthoi-  has  been  dL-scritxHl  by  an  tildvr  author  under 
I  .a  prior  uauie.  Oed^im  itn(faraUi  Kef.  is  an  interesting  Plotbodont 
■Iiporeutly  the  same  as  the  Ophtobatraeh-at  vermkalarit  of 
L  Qny.  No  generic  thririirtcrs  are  given  which  are  not  iioascssed  by  species 
['  of  OBfUpiu.  I  may  tneution  hero  that  I  have  hiUiurtu  regnrdml  the  hktter 
u  a*  idontiL-al  with  QeutritioUi  and  no  author  has  preseulvd  vharac- 
I  ten  by  which  l»  iliMinguish  tbom.  I  find,  however,  that  the  European 
l.fenusposMsiieslwopnsmaxillaries,  tbu  American  one  ;  on  thisgroundthuy 
I  may  bo  leparntml.  In  the  someway  Spelerpes  pophyriticus  <vel  ■ 
\  mJiiw>4(M|  has  two  preniaxillaries,  and  all  the  Spelerpes  prop«r  but  one, 
I  therefore  ro&r  the  Ont  tu  a  new  genus  under  the  name  of  Gyrinophilus. 
SaXCl*  ATPiNiSi  Pff<r«,  Copt. 

Thi*  speciea  ti>  oxtonsively  distributed.     We  have  it  from  Pehas,  Equa- 
tor, Coban  Oiioti^mala,  and  the  Rio  Verde,  Tebuaiitvpoc,  Alexicu.    Gliii- 
Umt,  altttr  nxoniinatiou  of  tliii  frog,  says  (Zoological  Record,  IdUf,)  that 
I'b  U  "Hylolil,"  an  expi«itsiuD  we  fiitl  t«  comprvbend,  as  lie  certainly 
4  mmtiftliat  it  bears  any  relationship  tu  UyU. 
Ttw  digital  rektiniis,  if  such  tliey  can  \ie  called,  nrc  not  larger  than  in 
Itlw  Uuu  sylvatlua,  which  luis  just  passed  its  nielaniurpbo»es.     It  k  in    ' 
El  closely  allied  to  the  group  of  Itana  to  wbicli  K.  lemporaria  be- 
I  already  perceivMl  by  Peters,  who  ctUls  it  ajflfnu  on  this  ac- 
VUke  It,  it  pnsSDKsea  a  dorMvUtleml  dermal  fold,  ( 


r  piopowBlo  united  flylorana  and  Poly|iedutes.  On  this 
r  tvmarks  that  this  herpctologist  couhl  nut  have  devutvd  much 
ftatwly  to  tlkem,  as  tliry  differ  in  the  presence  and  absence  of  tliis  durso- 
ilMinal  fuld  respectively.  Uflntber's  criticism,  however,  like  niust 
Itwhidi  he  too  fi-e<iuently  dirr<'ts  at  the  UImji-s  of  hi^  fcltow-stu- 
hjMtUy  applicable  lu  himself, 
w  t.  ■ VOL,  XI — V 
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So  Air  as  the  ''Catalogae  of  Batrachia  8alientia  in  the  BritiBh  Mu- 
seum** 18  concerned,  no  characters  to  distin^^uish  them  cau  be  found. 
But  I  pointed  out,  some  years  ago,  that  the  difTerenoe  consiated  mainly 
in  the  structures  of  the  distal  phalanges  characteristic  of  eadi :  also  tkMt 
Hylorana  is  much  neaier  to  Rana,  and  is  only  to  be  distinguished  from  it 
generically,  without  the  interposition  of  any  possible  form  whidi  would 
not  unite  them.  The  T-shaped  phalange  in  some  Hyloranae  is  so  weak, 
while  the  expansion  of  the  tip  of  the  same  in  Rana  temporaria  and  othcn, 
is  so  distinct,  as  to  render  the  permanent  distinction  of  the  two  geoeim  a 
mere  matter  of  future  discovery. 

LnCVOMEDU&A  MACBOOLOSAA,  D.  B. 

Having  had  an  opportunity  of  examining  the  sternum  of  this  species 
for  the  first  time,  I  find  that  it  possesses  the  styloid  xiphistemum  which  I 
have  indicated  as  characteristic  of  the  typical  group  Cystignathi  of  the 
family  Cystignathidae,  and  it  must  therefore  be  referred  to  the  neighbor- 
hood of  Cystignathus.  Besides  other  points,  Limnomedusa,  Cope,  is 
distinguished  from  Cystignathus  by  the  vertical  pupil. 

Keferstein  states  that  I  erroneously  ascribe  an  osseous  stylus  of  the 
xiphistemum  to  the  genus  Borborocaetes  BelL  The  facts  are  as  follows  : 
This  genus  was  distributed  by  Gunther  in  the  Catal.  Bat.  Sal.  Brit.  Mus. 
in  two  widely  different  groups,  Cystignathus,  and  one  he  called  Xnhii^ 
dyruuteM.  I  first  pointed  out*  that  this  series  of  species  differed  radically 
fn>m  Cystignathus  and  its  allies,  in  the  $cuiiform  cartffa^Hovs  xiphis- 
temum, and  also  in  the  large  cranial  frontanelle. 

Up  to  that  time  the  Australian  species  called  Limnodjfna^e*  had  never 
been  received  other  than  specific  characters,  as  that  by  which  it  was  stated 
by  Gunther  to  differ  from  Cystignathus,  viz.,  the  transverse  extension  of 
the  series  of  vomerine  teeth,  is  one  included  in  the  range  of  many  well- 
known  genera,  as  Rana,  Lithodytes,  and  Cystignathus  itself.  The  Sooth 
American  species  named  by  Bell  long  previously,  Borborocaetes,  differ 
only  fnnn  those  of  Australia  in  the  shortening  of  these  series,  and  not 
more  than  Cystignathus  taeniatus  does  from  C.  albilabris. 

GOMPIfOBATES   BILIGOMGERUS,  CopC. 

(jrfmpMffiUn  notatun,  Reinhdt.  and  Lutken,  Vid.  Medd.  Copenhagen, 
J 8^1,  i53  Tab.  IV,  f.  3.  Liuperu$  bUigoniyfru$y  Cope,  PnK.  Ac.  X.  Sci., 
I'liiU,,  IHfK),  r,!?.    Ura^^uay. 

Kf:»»^#i'jf  L'«  XEBUix»&U8  Cope,  Cytiignathui  n(bulo*u$  Girard,  It  is  prob- 
ftbli;  that  the  Cystigiiathid  described  by  Gunther,  P.  Z.  S.,  Loud..  lS6i^. 
4>i/,  an  Cacolvn  ifh^iculatu*,  is  a  variety  of  this  species.  It  agrees  in  all 
r*'M\ftu:tn  <;xf'i;[;t  ill  having  a  black  sulx>rbital *8]K>t.  and  line  on  the  canthus 
fmiraUfi,  which  Giranl'h  tyj^es  do  not  exliibit.  Giiuther  places  it  among 
hi*  Ikfffibinatiiriiia.  It  is  scarcely  necessary  to  observe  that  it  has  not 
th<:  U'.iuii  afliiiity  tit  Bombiiiator. 

•  Na»    Hist..  R-^vlew  l-^'v 
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APPENDIX. 

ZosrBroTBOPlDORTBHKDM,  Cifif, 'p.  nor. 

Char.  E^caIm  ({---IS.  lateral  vcntml,  puutoral  nnd  guUr  keclotl,  the 
r  dona)  keelM  and  very  riiitose.    Caudftl  scales  triliedrnl  apiue-llke.    Inter- 
muuil  reaching  roslml.     Dnrk-lirown,  yi'llow  below. 

J}f*cr.  This   B|>eFie8   beloiies  to  the  typical  group  aiui  is  near  tlio  Z. 

g;r  (aouaof  the  Cnpe,  but  dlfTen  in  mnny  charactere.     The  rostral  is  in 

I  contact  with  the   iiitvniaMil,  wliicli  i*  nii]i>li  longer  thau  wide,  and  of 

«  tcimmtos  ci>tin>ly  the  Huprnnasals.     It  is  well  sep-irated  train  the 

IfrinitAl  by  tlie  froiititiiasalH.     Tliv  otlier  head  platfs  are  Kimilnr,  except 

Itliitt  tbcK  arc  six  rows  of  tcmporalK,  tha  tongcet  seven  deep  ;  tliose  of  the 

■2.  grliKUR  are  much  Inrger,  including  the  two  marginal  auHcuUnt, 

tvliiclt  ftre  rudimputal  in  the  new  speeies.    All  the  plates  of  the  head  are 

[•XCMslToly  rugose,  with  longitudinal  striae.     Cpper  labials  six,  the  flftli 

blKl  more  elevated  tiian  tlie  othera :  iiiferiora,  six  ;  infra-labials,  iive  ;  all 

]  contact,  and  without  larger  sealet  within  them.     Oular  scales  in  22 

Wrios  from  angles  uf  innndlblo  ;  thoee  of  the  neck  abruptly  larger,  mn- 

inmate,  formiug  a  nidimcntal  collar.    Median  Teutrals  nearly  smooth, 

^t«nl*  mucrtiiiale   keeled.     No  lateml  fold  ;   lateral  w-aJes   increasing 

triy  in  utc  fhim  the  ventrals,  sub-rounil,  widely  separated  from  each 

IT  by  minutely  granular  intervals,  strongly  uuifonate  keeled.     Dorsal 

is  in  24  itcrics  from  uaiio  to  opposite  fbmur,  all  strongly  niucronnte 

I,  and  mguHc ;  the  median  series  like  the  others.    Caudal  wboils 

y  aplnous,  tlie  scales  not  nerrate,  but  striate  on  tbe  surfaee.    Femoral 

n  on  each  side  ;  preanal  plates  small,  equal,  except  two  innr- 

Jaol  a  little  longer. 


Muxile  to  vent     Om  OB"  2'" 

■•  ear 04"  4'" 


Width  head.. 

Hind  limb. . .. 

"    foot 


04"  .2" 


.   Cotor.  Ocluw  and  upper  lip  to  ear.  yellow:  above  rieh  brown,  with 
rami  Inillatinct  blaokisb  oi'mw-aliMles,  Itead  niHive,  wood  bruwn. 
UaNtM.  Madagusenr.  Mus.  Essex  Institute,  No  3IH). 

EXPLANATION  OP  PLATES. 


■  angUHtatus,  ('oiie.     Yuciitao,  Mus.  Smllhsoniun,  Proc,  A.  N. 
d,  Fliila.,  18(i5.     Tliiit  |>late  nitli  the  utiiers  prest-uted  to  the  author  by 
I  I«itt|)li  Jeanea. 


C«.-hryK  dcfen«Jr.  Cope.  Pr.*.  A.  N.  8.,  Phila..  IftOO,  IM.     Yu. 
I  Hat.  Smithsonian. 


I.aemanctni>  altlcomnatuii.  Coiw  I.  e.  124.     Mus.  ftmitlisonian.  Vucataii. 


HoinpfarpyKj  *  ^^  [JolyU, 

To  Brevet  Major-General  A.  A.  Hcmphrets. 

Ckuf  of  Emgin€tn  U.  S.  Armg. 

Sir— At  %  reoent  meeting  of  the  American  Philusophicad  Society  it 
was  rtated  by  one  of  tbe  members  that  there  remained  on  file  in  the  En- 
gineer Bureau.  U.  S.  A.,  sereral  reports  of  explorations  in  the  Territories 
of  the  United  States,  awaiting  the  necessary  funds  for  publication. 

The  Secretaries  of  the  Society  were  thereupon  directed  to  address  yon 
on  the  importance  of  rendering  the  scientific  parts  of  the  reports,  and 
more  especially  those  relating  to  the  geology  of  the  regions  trsTeraed;  ac- 
cessible to  the  public,  with  as  little  delay  as  possible. 

The  American  Philosophical  Society,  ever  mindful  of  the  object  of  Its 
organization,  *'  for  promoting  useful  knowledge,*'  feels  particular  solici- 
tude in  everythini^  that  concerns  the  great  mineral  resources  of  the  in- 
terior of  the  continent,  called  by  President  Grant  the  strong  box  of  the 
nation,  and  knowing  that  the  geological  explorations  referred  to  have 
been  made  by  men  eminent  in  science,  and  deserving  of  the  confidence  of 
tlie  community,  is  anxious  that  the  results  of  their  labor,  acquired  at 
great  cost  to  the  government,  shall  not  be  superseded,  or  the  wise  cau- 
tions contained  therein  rendered  nugatory,  by  explorations  conducted  in 
the  interests  of  private  speculations. 

The  liberal  appropriation  g^nted  by  the  last  Congress  to  the  geologi- 
cal  survey  of  Nevada  and  L  tah  under  Clarence  King,  £sq..  has  caused 
the  Society  to  hope  that  an  application  for  the  means  to  publish  the 
scientific  results  already  obtained,  and  now  on  file,  may  not  be  without 
success. 

In  conclusion,  we  would-  add  that  the  present  communication,  as  di- 
rected by  the  Society,  is  intended  for  use,  at  such  time  and  in  such  man- 
ner as  you  may  think  most  proper  for  carrying  out  the  object  desired,  and 
to  aid  you,  so  far  as  lies  in  the  power  of  the  Society,  in  rendering  assist  - 
ance,  as  you  have  heretofore  done,  to  the  great  scientitic  and  industrial 
interests  of  our  country. 

Signed,  Charles  B.  Trego,  E.  Otis  Kendall,  John  L.  Leconte,  J.  P, 
Lesley,  Secretaries  American  Philosophical  Society. 


Office  of  the  Chief  of  Engineers, 

Washingloth,  D.  C,  July  8,  1869. 

Oentlemex — Your  letter  of  the  26th  ultimo,  respecting  the  publication 
of  Reports  of  Explorations,  affoi*ds  me  great  satisfaction,  since  it  iiitbnus 
me  of  the  powerful  aid  of  the  American  Philosophical  Society  in  securing 
authority  to  comi)lete  some  of  the  chief  objects  of  the  explorations  of  our 
Territories  by  disseminating  the  information  obtiiined  as  to  their  i-esources 
and  the  means  for  their  development. 

It  gives  me  pleasure  to  state  that  the  Seci*etary  of  War  has  sanctioned 
the  publication  of  the  Kepoit  on  Geology,  by  Dr.  Hayden,  in  connection 
with  the  exploration  of  the  Yellowstone  and  Missouri  rivers,  and  that  it 
is  now  in  the  hands  of  the  printer,  and  will  soon  be  ready  for  distribution. 

The  results  of  Mr.  Clarence  King's  surveys  in  Utah  and  Nevada,  will 
be  published  as  soon  as  they  are  prepared.  Congress  h«ivi ng  made  provi- 
sion for  it.  The  Report  of  Captain,  now  Brevet  Brig.  Gen.  J.  H.  Simp- 
son, has  not  been  printed.  It  is  hoped,  however,  that  authority  for  the 
publication  of  the  scientific  portions  at  least  will  be  given,  and  to  this 
end  your  letter  will  afford  valuable  aid. 

There  are  no  other  reports  of  explorations  on  the  files  of  this  office. 

Cordially  thanking  the  Society  for  its  support,  I  have  the  honor  to  be, 
very  respectfully,  your  obedient  servant, 

A.  A.  Humphreys, 
Brig.  Gen.  and  Chief  Engineer. 


•fortnof  THK  ICxiixcT  Mammai.m  of  tiik  Cj 
^>mtD  States,  with  oiwEBVATtoBs  ok  sum 

JiDKBAIlTIIBeAMK,  AND  OS  80MK    EsTtKCT    MaMMALS  OF    THK  CAVES 

■r  AxttuiLi-A,  W.  1.,  AXn  of  otiikh  i^cauties. 

Ity  BOWAIID  D,  Cope. 
riie  tolluwiiig  llBl  is  pulilinljed  in  ooiisoiniein.')?  iiC  tlic  dispfrvory  liy  the 
tier  of  B  iminlxtr  of  sp«ci(«  iif  Unmranlin  liv  n  cnve  brecrcia  in  Vii^tiiia. 
the  number  of  ciwcies  previously  lU'Scribod  as  having  been  round  In 
tihu  altmtinnB  Is  but  nnnll,  they  liavn  been  ndded.  I  Itave  nut  iiiKtrtt'd 
'  cKtn  cavF  apeL'ieB  of  Ibe  beds  known  as  CtiampUin,  Hiiice  it  is  not 
tain  tlMt  Lhfy  represent  parts  nf  the  sniuc  fiinna,  though  it  is  highly 
lluU  tliey  do.  Tlie  cocxUt«uce  of  a  uumLier  of  i)p«i^itu)  ftppai- 
Mlll  living  on  onr  tcrntaty.  with  some  restricted  to  Houth  Ainuni^ii.' 
Bd  with  othenonliraly  vxliiict,  is  a  poiitt  of  iKHuddcrable  litlcresl.  Th<i 
Hvnp^iranf'ity  nf  man  witli  the  Mnstwlon  on  thiscontinnut  is  not  a  mnU 
a  of  duulit"  ;  uud  thu  («L'Kisteno«  of  the  MaHtodon  nnd  recent  peci^ary 
U  luniiwtiu,  luid  tlu!  extinct  D.  compruMna  in  oqnnlly  certain.  Thi<sn 
pedes  wnv  eot^miKinuieous  at  Oaleim,  with  a  fauiiit  quite  siniihir  lo  that 
Alc|i  I  fouml  in  Virguiiu. 

TIm  mre  brvecia  consiHtx,  in  the  localities  wliere  examined  by  me,  of  n 
VBibM'  «f  tncgiilar  mitf'su!>,  occupying  doprtiMioiiM  and  short  gallnrleK.  in 
ba  tauil)«Mt  Hide  of  ii  line  of  Iiills  in  Wytbe  County,  Vir^pnia.  When 
licae  mftMCK  nre  excaviiti-d  Irum  tlioir  \iaiii  tlie  floor  and  roof  of  a  portion 
t  *  vv*  b  exjtoiied,  with  the  atiilactites,  atala^nuitPN,  and  iiBual  inciiiK- 
Miofu.  Sometinius  the  temiini  of  the  ninsses  could  not  lie  reached,  iitid 
ny  wound  aliont  Iwtweon  Ini^e  blocks  ol  lintestone  vrhich  ouee,  no 
kMibt,  bitd  lajii  on  tlio  floor  of  a  Rubterr&n«an  chamber. 

Tba  ta«t)i  nud  liunes  were  discovered  nt  three  different  points  ;  two  of 
l**ia  iw&r  loBi'thei-.  on  tlie  property  of  Abraham  Painter,  and  the  third 
AmmI  thnxi  mlh:s  on  the  sunie  side  of  the  same  ildge.  Tlie  Kanawha 
iK»«)  River  cutB  the  hill  at  the  l)iti«r  point,  lind  on  the  side  of  a  bluft 
S»»(9fit]r  occnnrd.  containing  Castor,  Dicotjleg,  ete.  On  the  other  side 
vt  th«  «aiiw  ridge,  thr»«  miles  further  in  tlie  some  dirtictinn,  I  examined 
NM>tm  aintUnr  cAvlties  of  ItrDccia,  but  eoidd  Ihut  no  organic  retnaiiiK, 
Wbb  AbnUiam  I'aiutur.  an  old  resident  aud  ejti-cful  oliserver,  informed 
•>■  Uiat  Ibo  dcponit  eould  Imj  found  on  the  hill  side,  in  oontiimiitiou  of 
il'HHtun  bia  property,  furadisluneu  of  two  miles  in  theoppoeitedirertinn, 
'Hie  hmesloiie  of  tbi»  lidge  abounds  in  llie  Carbonatt-'s  of  I^ad  and 
ZUii^and  tlinr«  caa  be  little  donbt  tlial  they  predispose  the  rock  to  easy 
"*c<itiipn»lti(in.  It  li  3l«o  probable  that,  a«  Lesley  shows,  the  decumposi- 
UaabatlHKi,  followed  hy  the  ancocMivc  deposit,  na  a  precipitate  of  the 
■'W'  itunhible  SillcaMs  of  tJiogo  nictala.  This  is  rendered  higldy  pnib- 
wlBhygiu  miMlB  in  which  the  silloiite*  ooenr  with  refereni-p  to  the  cur- 
'^WtM.     While  the  latter  are  distributed  through  the  limc»tiiiie  rock 


•Cope.]  1  '2  [Jtilyl ; 

in  place,  the  former  occupy  irregular  pockets,  caverns  and  veins.  They 
occur  as  incrustations,  sometimes  tubular  and  of  singular  tenuity,  as 
well  as  in  masses. 

The  breccia  caverns  no  doubt  had  their  origin  in  the  same  way.  The 
ready  decomposition  of  the  limestone  has  permitted  them  to  be  rapidly 
formed  and  filled  again. 

It  is  interesting  to  note  that  the  only  similar  bone  deposits  occur  in  the 
galena  bearing  Hill  Limestone  of  Illinois.  These  have  been  described 
by  Drs.  Lcconte  and  Leidy,  and  their  species  are  included  in  the  present 
list. 

Meoalonyx  jefferbonii  Harlan,  Fragments  of  teeth.  Found  also  in 
caves  in  Tennessee,  Georgia  and  Alabama. 

'     Stereodectes  tortus.  Cope,  gen,  et,  sp,  not. 

This  animal  is  represented  by  a  nearly  pei*fect  upper  incisor  tooth,  and 
fragments  of  numerous  others.  It  appears  to  be  a  rodent,  and  the  tooth 
in  question  presents  several  points  of  resemblance  to  that  of  Arctomys 
m  o  n  a  X,  from  which  it  does  not  differ  much  in  size.  The  characters 
which  determine  its  distinction  from  that  genus  are  very  important,  and 
indicate  widely  different  affinities.  The  central  pulp  cavity  is  exceedingly 
small,  and  the  tooth  for  a  length  no  doubt  considerably  above  that  of  the 
A.  m  o  n  a  X,  solid,  with  that  exception.  At  the  distal  fractured  extijemity 
it  is  narmwly  linear  in  the  plane  of  compression  of  the  tooth,  while  at  the 
proximal  fracture  it  is  round,  and  of  perhaps  a  shade  greater  diameter. 
The  anterior  face  of  the  tooth  is  as  usual,  covei-ed  witli  an  enamel  layer 
about  as  tliick  as  that  in  Arctomys,  which  extends  round  the  outer  fat«, 
covering  its  anterior  two-fifths,  and  is  very  slightly  decurved  on  the  inner 
plane  face.  Viewed  from  the  centre  of  the  arc  which  the  tooth  describes, 
the  shaft  is  seen  to  foi-m  a  slight  sigmoid.  The  i)08terior  narrowed  mar- 
gin forms  a  still  stronger  sigmoid,  throwing  the  extremities  of  the  shaft 
in  opposite  directions.  I  have  not  observed  this  torsion  in  any  living 
genus  of  Rodentia,  except  in  abnomial  specimens. 

The  specific  characters  are  as  follows  :  A  section  of  the  shaft  is  a  nearly 
isosceles  spherical  triangle.  Distally  the  inner  face  is  more  neariy  plane 
than  the  outer,  while  proximally  the  outer  is  the  less  oblique  of  the  two. 
The  anterior  face  is  convex  in  section,  and  i-egularly  continuous  to  the 
outer  side.  There  is  a  slight  gnwve  below  the  edge  of  the  enamel  on  the 
inner  side,  and  a  few  weak  transvei-se  indications  across  the  shank.  The 
enamel  is  nearly  smooth,  under  the  microscope  displaying  weak,  minute 
striae,  much  as  in  Arctomys.  The  arc  in  profile  is  a  perfectly  regular 
segment  of  a  circle.  The  color  is  white,  and  this  in  a  matrix  where  the 
yellow  color  of  incisors  of  other  Rodentia  is  well  preserved. 

Lines. 

Length  of  chord  between  outer  circumference  at  frac- 
tured ends •. 1^- 

Long  diameter  proximal  end 2.8 

Short        **  **  "   ^-^ 

I  am  unable  to  throw  much  light  on  the  affinities  of  the  animal  which 


I.]  173  [Cope* 

1>ore  thefle  teeth.  They  are  more  compressed  than  in  the  Beaver,  and 
deeper  than  in  the  Vischaoa  ;  they  are  not  so  narrowed  anteriorly  as  in 
the  agnfeis.  The  solidity  is  only  approached  by  the  (/astorldes  o  h  i  e  n  s  i  s, 
and  to  some  de^pree  Amblyrhiza  inundata,  of  the  same  period. 

i/      Castor  fiber,  Linn.     C,  CanademU,  KuM, 

Portion  of  mandible  with  three  molai's,  not  distinguishable  from  recent 
specimens. 

"^      IfxoTOsrA  UA0I8TER,  Baird.    ^lammals  of  North  America,  p.      ,  tab. 
Said  to  be  larger,  and  otherwise  different  from  the  following.    Found 
in   the  Bone  Caves  near  Carlisle,  in  the  great  Appalachian  Valley,   in 
Pennsylvania. 

•/      IS'eotoma  ?FLORiDANT7ar,  Say,  et.  Ord, 

A  snperior  molar,  incisors,  and  other  portions.  The  first  is  not  larger 
tlian  in  recent  animals,  and  does  not  conform  in  peculiarities  to  those 
Aactfbed  by* Baird  to  his  N.  magister  from  the  Pennsylvania  Bone 
Oaves.     The  latter  is,  however,  described  from  mandibular  pieces. 

The  recent  Neotoma  of  this  species  is  exceedingly  common  in  all  of  the 

cftTes  which  I  examined.    Their  marks  can  be  found  from  near  the 

months  to  the  most  remote  recesses.    They  build,  in  dry  places  in  the 

more  distant  chambers,  nests  of  complete  and  durable  construction.     In 

KOch  a  chamber  in  the  Hoge*s  Cave,  Montgomery  County,  Va.,  I  found 

A  xinmber  of  these  nests  near  together  and  fastened  by  interwoven  sticks 

And  corn-husks  in  some  mass,  to  the  points  and  crevices  of  tiie  rocks. 

The  upper  surface  of  the  pile,  in  which  the  nest  was  made,  was  composed 

apparently  of  chewed  linden  bark,  fonning  a  soft,  tough,  and  nearly 

irlilte  material.     This  surface  was  always  oblique,  and  enclosed  a  round 

cavity,  large  enough  to  hold  one*s  two  fists,  which  was  entered  by  a  mouth 

a  little  more  contracted  than  the  whole  diameter.     Numerous  fi-esli  seeds 

of  the  Celtis  pumila  lay  about  them.     They  are  sweet,  and  the  small 

tree  which  produces  them  is  abundant  where  the  traces  of  the  cuvc  were 

found.    Seeds  undistinguishable  from  these  are  abundant  in  the  limestone 

breccia  with  the  remains  of  Neotoma,  and  testify  to  the  identity  of  habit 

of  this  species  in  the  days  of  Tapirs,  Peccaries  and  Sloths. 

^/  Akctoxtbmonax,  &7/»«^  The  Ground  Hog.  One  nearly  perfect  ramus 
mandibnli  with  all  teeth  but  the  last  molar,  not  distinguishable  from  rc- 
ccnt  examples. 

■^ound  also  at  Galena.     (See  Leidv,  Trans.  Amer.  Phil.  Soc,  XI.,  p. 
100.;  ^ 

Ahvicoi.a,  8p.    Noted  by  Lcidy,  1.  c,  from  Galena,  III. 

•^    '"tOMTs  BURSARivs.     Lcidy,  1.  c.  p.  loO. 

'^Und  at  Galena  by  Dr.  E.  D.  Kittoc  with  numerous   other  species 
'* 'derated  by  Lecontc  and  Lcidy. 

"^      *^t:54PEROMY9  ?LEUCOPUS,  7^//. 

*Mar  teeth  undistinguishable  from  those  of  this  conmion  mouse. 


•Cope.]  ■''•*  [Julyia, 

v/     TaMIAS  LAEVIDEN8,   Cope^  «p.  7Wt>. 

This  ground  squirrel  is  indicated  by  the  distal  half  of  a  mandibular 
ramus,  with  adjacent  fragments,  probably  of  maxillary  and  squamosaL 
The  successional  first  molar  appears  above  the  alveolar  border,  and  an- 
other tooth  {apparently  is  in  place,  but  so  encrusted  with  calcite,  as  to  be 
quite  obscured. 

This  species  differs  in  three  inarked  peculiarities  from  the  T.  stri- 
atu  s.  The  first  molar  has  two  anterior  cusps  instead  of  one  ;  they  are 
separated  by  a  deep  groove  ;  there  is  also  a  little  cusp  between  the  ex- 
ternal two.  The  incisor  teeth  ai-e  not  striate  grooved  on  their  anterior 
face,  as  in  T.  st  riatus,  though  they  have  three  nanx)w  grooves  on  the 
outer  longitudinal  angle ;  they  are  wax  yellow  anteriorly.  Third,  the 
ramus  is  more  slender,  especially  in  the  portion  anterior  to  the  molars  ; 
the  depth  at  the  mental  foramen  is  just  half  the  length  between  the  first 
molar  and  the  base  of  the  incisor  above.  As  in  T.  striatus,  this  foramen 
is  nearer  the  superior  outline  of  the  ramus.  There  ih  less  curvature  visible 
in  the  inferior  face  than  in  some  individuals  of  the  existing  species. 

Length  ramus  anterior  to  m.  1 2,6 

Depth  at  mental  foramen 1.4 

*'       "   first  tooth 1.7 

Diameter  incisor 1;* 

Depth  at  m.  4 2.2 

\/     SciURUs  rANOLius,  CopCy  sp.  nop. 

A  small  squin*el  of  the  size  of  the  Chipmunk  (Tamias  striatus), 
but  of  the  type  of  dentition  and  form  of  the  Sciurus  h  u  d  s o ni  u s.  It  is 
represented  by  a  ramus  mandibuli,  containing  two  molar  teeth,  and  the 
included  portion  of  the  incisor,  the  coronoid,  and  vertical  ramus  being 
lost.  Numerous  fragments,  including  incisors,  etc ,  are  probably  to  be 
referred  to  tliis  species. 

The  ramus  is  quite  fiat,  being  perfectly  plane  on  the  inner  face,  below 
the  molars ;  its  diameter  below  the  first  is  equal  to  that  at  the  incisive 
alveolar  margin  above.  The  series  of  molars  is  very  little  oblique  to  the 
plane  of  the  ramus,  and,  judging  by  the  positions  of  the  anterior  three, 
not  curved.  There  is,  therefore,  but  a  slight  projection  of  the  alveolar 
border  on  the  inner  face  uf  the  ramus.  The  least  depth  of  the  edentu- 
lous portion,  equals  the  chord  from  the  base  of  the  first  molar  to  the  edge 
of  incisive  alveolus.  The  mental  foramen  is  near  the  middle  of  this 
length,  and  a  little  above  the  middle  of  its  depth.  The  anterior  margin 
of  the  masseteric  fossa,  is  below  the  posterior  third  of  the  first  molar. 

The  two  molars  are  well  worn,  the  first  being  successional:  the  animal 
was  therefore  adult.  The  worn  faces  are  concave;  the  iinier  anterior 
point  of  the  margin  is  the  most  elevated,  while  the  two  external  lol>es  are 
in  both  the  most  prominent.  There  is  also  a  slight  emargination  on  the 
inner  face.  The  first  molar  is  about  as  long  as  wide,  the  second  a  little 
wider  than  long,  and  slightly  oblique  forwards  and  inwards;  the  inner 
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aii<i  outer  lateral  margins  in  each  arc  about  equal.    In  profile  the  first  is 
ali^hUy  the  more  elevated  of  the  two. 

IfMUurements. 

Lines. 

Length  of  ramus  from  maxillary  foramen  to  incisive  al- 
veolus above 5.35 

liength  of  bases  of  two  anterior  molars 1.39 

"        from  base  of  m.  1  to  do.  of  incisor 1.7 

"  "    mental  foramen  to  base  of  incisor 1.55 

Least  depth  ramus  (near  mental  foramen) 2. 

Depth  ramus  at  first  tooth 2.6 

"  "        third    **    2.4 

Width        "       second"    1.2 

These  indicate  a  much  stouter  form  than  in  the  Tamias  striatus.* 
The  foramen  mentale  is  lower  in  position;  tlie  series  of  molars  is  much 
oblique  to  the  aids  of  the  ramus  than  in  the  chipmunk,  and  the  inci- 
tooth  is  stouter.  As  compared  with  the  S.  hudsonius  the  measure- 
'^ents  are  absolutely  one  third  greater,  indicating;  a  difforence  in  size  of 
^^ttriy  two  to  one.  Viewed  from  above  the  thickness  of  the  i*amus  at  the 
middle  inSc.  panolius  is  proportionately  very  much  less,  while  at  the 
incisive  margin  there  is  less  difference;  the  two  measurements  being 
^ual  inS.  panolius,  the  incisive  nmch  narrower  in  8c.  h  u  d  s  o  n  i  u  s . 
Tbe  first  molar  in  tlie  existing  species  is  narrower  outside  than  inside  and 
Aiiuple;  in  8c.  panolius,  equal  and  emarginate. 

This  little  species  has  not  furnished  sufficient  materials  to  indicate  its 
i^lationships  fully;  but  it  is  smaller  than  any  true  squirrel  now  inhabiting 
the  United  States. 

Lefts  btlvaticus,  Baehm. 

Numerous  molar  and  incisor  t«eth  from  both  jaws,  and  two  partially 
broken  rami  of  the  mandible.  One  of  these  is  broken  oft'  l>ehind  the  thiixl 
*nolar;  another  complete  only  as  far  as  tlie  usucil  line  of  the  coronoid 
process,  and  containing  the  second,  third  and  fourth  molai-s.  These  por- 
tions are  similar  to  those  of  the  common  species  now  found  throughout 
the  eastern  district  of  North  America.  Also  from  Galena;  see  Leidy  1.  c. 
XI,  p.  100. 

AsoxoDON  8NTDERI,  Leconte,  Amer.  Jouni.  Sci.,  184S,  103.  Joum. 
-^c-  Kat.  Sci.,  Phil.,  Ill,  171,  Tab. 

A.  large  and  remarkable  insectivore  kno^^Ti  only  as  yet  from  an  incisor 
**^otIi  from  Galena. 

A  nearly  complete  ramus  with  dentition  perfect,  of  about  the  size  of 
that  of  the  common  B.  talpoides  was  found,  but  unfortunately 
miaiaid. 

•  See  Batrd.  U.  S  Pac.  R.  R.  Expl.  VIU.  Tab.  XLVI.  2  un<l  1. 
A.  p.  S. — VOL.  XI — W 
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Vespertilio,  sp. 

Numerous  bones  of  bats  occur  in  the  breccia.  A  portion  of  maxillary 
with  teeth  was  preserved,  but  fractured  in  the  attempt  to  expose  it. 

\/  Tapirus  HAT8II,  Leidy. 

Several  inferior  maxillary  molars.  They  all  have  a  rather  greater  an- 
teroposterior diameter  than  those  of  the  existing  Central  axMl  South 
Ameiican  species. 

/  Equu8?gomplicatus,  Leidy,     E.  anierieanus,  Leidy. 
Upper  and  lower  milk  and  permanent  molai*s. 

/  DicoTtLES  KASUTUS,  Lexdy.    Proceed.  Acad.  Nat.  Sci.,  Philada.,  1868, 
Several  molar  and  canine  teeth. 

\/  DicoTYLEs  coMPREssue,  LeconU,  Platygonus  compressus,  Lee,  etc. 
Amer.  Journ.  Sci.,  1848,  102.  Dicofyles,  Leidy,  Trans.  Am.  Soc,  XI,  p. 
97,  also  X,  324. 

Not  found  by  me  in  Virginia;  abundant  at  Galena  and  elsewhere. 

J     Cariacxjs  VIRGINIAKU8,  Ovay.     Cervus,  Bodd. 

Molars  and  other  fragments  of  this  species  are  perhaps  the  most  abun- 
dant in  the  breccia.  One  posterior  portion  of  ramus  mandibuli  witli 
tooth  in  situ  is  in  the  collection. 

/    Bos  ?  ANTIQUU8.    BUon^  Leidy. 
Molar  teeth. 

yj  Ursus  amplidens,  Leidy,     Proceed.  Acad.  Nat.  Sci.,  1853. 

A  single  posterior  lower  molar  of  this  species,  identical  with  that  de- 
scribed by  Leidy  from  a  ravine  near  Natchez. 

»y      IJRSts  AMERiCANus,  LiYin.      Leidy,  Joum.  Ac.  Nat.  Sci.,  Pliila.,  Ill, 
109. 

From  various  caves;  not  found  by  me  in  Virginia. 

y  Procyon  PR18CU8,  Leconte.     Leidy,  Joum.  Acad.  Nat.  Sci.,  Ill,  169. 
Perhaps  the  same  as  the  next.     From  Galena. 

i/   Procyon  lotor,  LAnn. 

A  posterior  inferior  molar,  not  distinguishable  in  any  point  from  a 
specimen  from  a  New  Jersey  peat  swamp,  both  identical  with  the  common 
raccoon . 

\J     MlXOPHAGUS   8PELAEUS. 

This  animal  is  represented  by  a  molar  tooth,  which  though  somewhat 
imperfect  is  so  characteristic  as  to  reciuire  notice.  It  appears  to  have 
been  derived  from  the  lower  jaw  from  the  behind  position  of  the  sectorial. 
It  resembles  the  tubercular  sectorial  of  the  bear,  but  is  even  less  acutely 
tuberculate,  and  is  a  little  smaller  than  the  same  tooth  in  the  raccoon. 
The  surface  of  the  crown  exhibits  concavities  between  small  pointed 
cusps.  The  outer  margin  is  a  low  ridge  of  four  cusi)s.  In  front  it  rises 
into  a  more  elevated  cusp.  Here  also  the  tooth  is  wider,  and  presents  a 
wider  plane  of  the  crown.  Part  of  the  iinier  margin  is  here  broken  away, 
but  a  little  behind  its  middle  a  stronger  cusp  rises,  one- third  of  the  width 
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-within  the  inner  margin.  The  posterior  margin  is  slightly  elevated,  and 
iu  front  of  it  is  another  very  small  cusp,  similar  to  those  on  the  external 
xn^ugin. 

The  characters  are  less  carnivorous  than  those  in  Ursus,  and  approach 
remotely  the  smoothness  of  Cercoleptes.  There  are  indications  of  two 
roots,  one  of  which  is  broken  away.  The  arc  of  the  base  of  the 
erown  determines  the  position  of  this  one,  and  of  the  anterior  margin  of 
tlie  tooth.  The  strong  anterior  tubercle  is  slightly  transverse,  and  the 
a.n tenor  face  near  its  crest  being  preserved,  indicates  the  extremity  of  the 
crown  to  have  been  but  little  beyond.   Ilonce  the  following  measurements : 

LIneA. 

Length  to  crest  of  transverse  tubercle 8.7 

Width  at  median  outer  tubercle 2.5 

Depth  crown  between  roots 1.8 

Width  of  root 1.0 

^    Galeba  ferdicida,*  Cope,  sp.  not. 

This  is  a  small  carnivore  of  the  Lutrine  group  of  the  Mustelidae,  appa- 
rently allied  to  Mephitis  and  Lutra.  It  is  only  represented  by  a  left  ra- 
^^us  of  the  mandible,  with  dentition  complete.  Its  characters  are  as 
follows:  Dentition  |,  ^,  ^,  J.  The  tubercular  molar  is  relatively 
^8  in  the  allied  genera,  but  without  sharp  tubercle;  the  sectorial  charac- 
^rires  the  genus  as  distinct  from  the  two  mentioned.  The  posterior  lobe 
is  vrithout  the  marked  internal  and  external  acute  tubercle  seen  in  Me- 
phitis, nor  the  tubercular  crest  of  Lutra,  but  is  rounded  and  8liglitly 
eoncavc.  The  median  crcsts  inner  and  outer,  are  strongly  developed, 
*»d  with  the  anterior,  quite  as  in  Mephitis. 

The  jaw  {pertained  to  an  iulult  individual  of  smaller  size  than  the  com- 
nion  skunk,  Mephitis  cliinga.  The  bases  of  the  crowns  of  the  hvat  and 
second  premolars,  and  to  the  outer  side  of  the  canine  are  surrounded  by 
*  well  marked  cingulum.  The  length  of  the  crown  of  the  molar  is 
^i^ater  in  proportion  to  the  length  than  in  the  skunk.  The  axis  of 
tho  coronoid  process  is  as  in  it,  at  right  angles  to  that  of  tlie  ramus. 
The  latter  is  straighter  on  the  inferior  border  than  in  the  skunk,  and  ex- 
Iiibitg  a  marked  difference  in  the  angle  being  nearly  on  the  same  line,  and 
ttot  raised  above  it,  as  in  the  species  of  American  skunks  and  otters,  lig- 
ared  by  Baird. 

Measuref/ient^. 

Lines. 

From  angle  to  outer  incisive  alveolus 15.G 

Depth  at  coronoid 8. 

From  base  condyle  to  tubercular  molar o. 

Length  sectorial  molar 3.0 

Width         **  *•     1.2 

Height  from  basal  shoulder 2. 

Depth  ramus  at  tubercular 2.7 

"      atpm.  2 3.1 

Length  of  crown  of  canine 3. 

*The  pedaDt  wouM  write  this pcrdieictda. 
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Thore  are  two  mental  foramina  in  the  specimen,  one  below  the  third, 
the  other  lielow  the  first  premolar.  The  crown  of  the  canine  is  contracted 
and  cur^-ed:  idightly  flattened  on  the  inner  side. 

Btfcapitulation. 

Whole  number  of  species 27 

Number  extinct 14 

iveneni  extinct 5 

of  neotropical  type , 6 

HelkvA  are  extivmely  abundant  in  the  matrix,  with  a  few  other  mol- 
Iu5v».  They  have  lHH>n  identitieil  for  me  by  my  friend,  Geo.  W.  Tryon, 
jid^  t^^^w;^.^ — 

)le«^^K«ti  dentifortis«  Binney. 
mdO«Hr«  Binn. 
aUvbbris^  Say. 

X\4k4rviaa  appcv*sa»  JNiy. 

Xo^^xvwa  ivUliata«  Say. 

S9«iK«<r\'ttui  d^^  iHrar  hin^uta. 

\ttcuW«<tt»  ctmnatu^. 

\'*a^H.'M«^t  ^^re  nuwerxnis  rertobne  of  Crotalus  and  perhaps  Tropido- 
«v^««^  t\^itt<«it»  ^^  Trtonyx  ami  Cistudt\  ami  Menopoma.  Also  frag- 
«tt<<HN  v»4*  A  I'ttKV  ami  the  unheal  phalange  of  a  bird  of  prey.  There 
mvtv  ^*  >.uw3K  wttiAii»s  of  any  kimi  discvnereti  in  the  breccia. 

\  ^x^Vxtx-it  v»f  1\>5^N  v*f  5:ittiUr  ohAraoter  to  the  prei'^ing,  was  ol>- 

xt-'^Kxt  >^  IV   S4'i*iH*i  lUms^HX  v^t  F-A>toii.  TallK^t  oo..  Maryland,  and  is 

-*£-x»«.*.  Hv\t   '•  *V  ^JkV:^^^,'t  of  tlv  Ivilisr.iore  Aca*iemy  of  Natural  Sciences. 

t*K'  wv  v^tK'w-'v  ^v':v  ^''vbutiuxi  :v.  :h^  v-vHirw  of  excuT:iting  for  marl  on  the 

a: Hi  ,H  IxtrS't?  K::^>.  "^v,  v^xvrvi  N\vk.  Ta1U»«  iiHinty.     They  con.Mst 

,^  «  ,N»tt«siv-v..4Sv  ^tv.atlxT  v*f  rt^ttcer.:*  of  the    Kephas  americanus, 

^x»».i\.  ^^  >  ^*v*  ^Kvi-.s.  :N'  :uxix  Arxl  tL-.A-vi'liry.  prvmaxillarj-  and  i^rts 

^^    'vsii-v*,  Xstyx.     >>H^*''v'":>  .*.*o>.:tv.-j:  v»jkrt* -x*  Jir.t!ers^  not  iiistingnish- 

vXv    '  V  iti    v\  f  ^  •?>    ."  *  "  i  .'.  c  •  ^ :  sv    1"^;   CJir*.K"v;>   v  i  r  s:  i  n  i  a  n  u  s  :  the 

v*«»v»*i^  ,'.  ♦  V  V>o''  t  •»'.•   ••  <• -xv.  CmVC,'  :tx.*iu  tlvir  of  C  serpent  iua 

«.«^(  xS    ■»^'  ;v\v.>t  V  v     -V  s>«'*-'»>^"^  "^  '<.*>•'<" :i  tv*  jkiram:  .lad  a  jx^rtion  of 

iK   •i^^-v-*  *  ^^    xvvivi'v'*  A*«<::«:  vr-v*  * "e T'.v > ril  l-^^.e  of  Oistud-*  etirvpygia 

^^-.    ^...    .v*%        V  ■«.  ^.4.'    ^.x'*..*    Kvr'rfVdirxv:  t:".^  A*»ve,  whioh  rvsenibles 

«VAk    %     Vi.    1,*. '    »^  N'*      V\  v^^.wv      -    «  :  ^  e  :i : .:  >  x^  E.  o  o  i  ii  m  b  i .  but 

i«  iK  .*v  >  ■••  V  Kx*.^  -.  K  .i*\-^'»l*  ^i^  jkNvLirAi  12  the  !ime^<tone 
,^  Vw»  ^  >^,.v.v.  •«  >  V  *  -^  -^*<  "-'^  A  "r->  ,•:' :N'  ^xistir.^  Mammalia 
^  *K  xvx— >  "V  '^v^--  V  •».■«.■.  :  >^»v  v:^v:l^^^:  Lyux.  Vulpes. 
^V'^NH  O*-'**--^  Nvi •:.>,»>.  .vv  ':^  -t-v  .idixSTtlx  frvsh  fvx»d.  ap- 
ix  .*  •  *vxxxv.  ^  *.x  *.  I  *\r,  .vifiOC-.'TiC  o£  trtsO:  liAxvI  nuts,  wild 
.^j^^^  \ws^^.CK>'^  '^*^^'  *.''*c'v^  Kvf*.  cCv.  Iz  =iJu:T.  VjL2Ukn  remains 
»»Ttm  ^'**'*  Xw>  V    ^xN-^   V  V   X   V^«x\  ,*vv 

^r^j^^>  X  sN  V.    V.v.^.»».v*?   vV^«^^-  V.r-^:-iii,  ;h^  wri;er  found 
.>^v^t«»N^v  .X  k  K^*  \tv»^i£iu^^»*!k  :^  A.  F<»50  of  Uonu  aia 
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distance  of  not  more  than  three  hundred  feet  from  its  month.  Tlie  species 
is  small,  and  all  were  found  together  under  a  stone.  Their  movements 
were  slow,  in  considerable  contrast  to  the  activity  of  ordinary  Carabidae. 
Myriapoda  are  the  only  articulates  which  can  be  readily  found  in  the 
remote  regions  of  the  caves,  and  they  are  not  very  common  in  a  living 
state.  I  append  a  list  of  these,  with  their  congenei^  of  the  outer  world, 
which  I  collected  in  the  mountainous  region.  Many  of  them  have  been 
kindly  named  for  one  by  my  friend  Dr.  H.  C.  Wood,  the  author  of  the 
Monograph  on  the  American  species. 

SCOLOPENDRID^. 

Opisthemega  P08TICA,  Wood,  Journ.  Acad.  Nat.  Sci. 

This  species,  or  a  variety  of  it  with  the  posterior  pair  of  limbs  con- 
siderably stouter  than  the  specimens  from  North  Carolina,  described  and 
figured  by  Wood,  is  one  of  the  most  abundant  species  in  the  mountains 
of  southwestern  Virgiilia.  It  occurs  every  where  under  stones,  etc.,  and 
is  very  active.  Its  great  peculiarity  is  the  modification  of  the  posterior 
pair  of  limbs  into  a  pair  of  stout  jaw-like  members,  which  like  the  an- 
terior jaws  are  used  in  offence  and  defense.  They  seize  the  finger  with 
them  easily,  and  penetrate  the  skin  with  their  sharp  chitinous  points, 
though  not  as  effectively  as  with  the  jaws.  Thus  armed  at  both  extremi- 
ties, they  are  even  less  pleasantly  handled  than  the  Scolopocryptops  s  e  x- 
s  p  i  n  o  s  a,  which  is  also  common  in  the  same  country.  An  undescribed 
Scolopocryptops,  with  a  green  boily  and  reddish  head,  is  also  conmion. 

Lysiopetalid.*:.      Wood,  defin. 
The  genera  of  this  family  appear  to  the  writer  to  be  two,  defined  as 
follows  : 

Annuli  without  pores.  rpirostreimion. 

Anuuli  with  two  pores  on  each  side  tlie  median  line. 

PSEUDOTKKMIA  G.   N. 

SriuosTKKPiioN  LACTAUirs,  Brandt,  Wooil  Monograph  ^Fyriapoda  X. 
A.,  lOt?.  Juh*  lncOiriu»y  Say. 
Not  iini'omniou. 

Pt^FiX'lMITUEMIA  CAVKRNARUM,    Cope^  np.   noV. 

This  animal  inhabits  the  deepest  ivcesses  of  the  numerous  caves  which 
al>ound  in  Southern  Virginia,  as  far  as  human  steps  can  penetrate.  1 
have  not  seen  it  near  their  mouths,  though  its  eyes  are  not  undeveloped, 
or  smaller  than  those  of  many  living  in  tlit»  forest.  .Tudging  from  its  re- 
mains, which  one  finds  under  sttmes,  it  is  an  abundant  species,  though 
rarely  seen  by  the  dim  light  of  a  candle  even  after  considerable  search. 
Five  si)ecimens  only  were  i>riHMired  from  alK>ut  a  dozen  caves. 

Segments  twenty-nine,  without  dorsal  keel  or  gr(H)ve,  but  cjuite  convex 
in  antero-iH>sterior  sertion,  and  somewhat  swollen  at  adorso-lateral  point, 
foiming  a  slight  shoulder  and  slightly  quadrate  transverse  section.     The 
shoulder  lK»comes  much  stronger  on  a  few  anterior  segments.     Surface  of 
the  annulufl  rugose,  above  most  so  on  the  shouldei*s ;  lateniUy  to  tlie  legs 
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longitudinally  (with  the  axis)  coarsely  many  striate.  Posterior  annul! 
but  slightly  compressed,  the  last  unarmed.  Diameter  of  anterior  seg- 
ments rapidly  decreasing  to  the  head.  Lateral  pores  not  distinct  on  ante- 
rior segments.  An  impressed  line  crosses  the  latter  at  the  inner  lateral 
pore.  Basilar  segment  smooth,  not  emarginate  in  front.  Front  sparsely 
hairy  ;  lateral  region  rather  prolonged,  openly  emarginate.  The  antenns 
as  in  the  other  known  American  species  of  this  family,  are  elongate  and 
hairy,  the  relative  lengths  of  the  joints  being  :  third  longest,  3,  5,  4,  2,  7, 
8,  1.  Eyes  in  well  developed  triangular  patches  in  depressions  behind 
the  antenna). 

Length  11  lines ;  diameter  1.1  line  ;  segments  of  specimens  of  consid- 
erably larger  size,  while  two  taken  in  copuld  were  leather  smaller.  Color 
varying  from  a  nearly  white  to  a  pale  red. 

Taken  in  Erhart's  Cave,  Montgomery  Co.,  and  Spruce  Run  and  Big 
Stony  Creek  caves,  in  Giles  Co. 

PSEUDOTREMIA  \TDII,   Cope,  Sp.  nov. 

This  species  differs  much  from  the  last,  and  resembles  rather  P.  c  a  e  s  i  o- 
annulatus  of  Wood.  The  iK>ints  separating  it  from  the  latter  will  be 
pointed  out  below. 

Number  of  segments  same  as  in  the  B.  cavernarum,  twenty-nine, 
but  they  are  neither  convex  nor  rugose  nor  coarsely  striate,  but  marked 
with  a  very  minute,  irregular  longitudinal  striation.  Segments  cylindric,^ 
without  shoulder,  but  witli  a  small  i)oint  directed  backwards  on  the  pos- 
terior margin  of  the  lower  part  of  tlie  annulus,  which  is  enlarged  on  the 
front  segments.  This  elevation  is  furnished  on  the  anterior  and  posterior 
regions,  and  probably  everywhere,  in  an  uninjured  condition,  with  a 
bristle.  On  the  anterior  segments  a  hair  in  front  of  each  pore.  Front 
plane,  with  finer  and  coarser  hairs  sparsely  distributed.  Labral  margin 
with  an  open  notch.  Antennas  hairy,  with  a  bristle  at  the  distal  extremity 
of  each  joint.  Lengths,  3rd,  5tli,  4th,  2nd,  8th,  7th,  1st;  the  eighth  joint 
longer  than  in  A.  cavernarum.  Eye  patch  triangular,  not  in  a  depi*es- 
sion.  Posterior  segments  considerably  compressed,  the  last  scutum  with 
four  transparent  marginal  bristles;  extremity  of  body  slightly  recurved. 
Total  length,  eleven  lines. 

Color  pinkish-brown,  with  a  pale  band  from  below  to  the  external  pore 
on  each  side  of  each  annulus.     Toj)  of  head  black. 

A  single  specimen,-  the  exact  locality  not  preserved,  but  probably  Mont- 
gomery Co.,  and,  I  think,  not  from  a  cave.  1  have  conferred  on  it  the 
name  of  my  friend  Dr.  11.  C.  Wood,  Jr.,  to  whom  we  are  indebted  for  a 
system  of  the  Myriapoda,  and  the  means  of  studying  the  American 
species.  It  differs  from  the  A.  caesiuannulatus  of  his  monograph,  in  the 
rounded  dorsum  without  keel  or  groove,  the  29  instead  of  32  segments, 
and  the  coloration.  The  eye  patches  are  not  in  a  depression,  nor  is  the 
labrum  deeply  emarginate,  as  Wood  describes. 


SrmoBoi.rs  Anit.TS,  C'ljit,  tji.  nor. 

Tbln  Id  tlu<  I'iginy  <>r  ttie  gi-nna,  and  is  not  less  HiatiDjjiilisliril  by  tho 
I  muill  number  of  M*  spifntenta,  anil  tlip  gceaWi-  at'tivity  of  iu  movvmonU. 
)  'Th<i  thott  HUU-nnni.-.  nnil  iitit(.'riarl]r  proUuced  sccuud  wgnient,  utv  preciBcly 
LtbuMi  of  utlier  niH^uioii  of  the  goiiiis. 

Svgmeiila  thirty -eight,  smooth  Hbore,  but  with  ilulicnte,  Irregular 
ft  loHglUidinal  «triau  betu*.  Front  higher  thtin  wid^  smooth,  not  puuc- 
L  late,  but  witti  IX  fititit  traix-  of  meiliivn  grouvu.  Two  rows  of  bnir*  un  and 
L  ftbove  tlif  Iftbml  iimrgin.  Bristlutt  of  tile  l(^  weak.  Prcniinl  platf  tn^ns- 
w  idliptic.  Anlunun?  spnrscly  Imiry.  Total  length,  L>ight  lines. 
■  Color,  wood-brown,  wlUi  a  ivddieli  posterior  niai-ginul  band  to  v*i:\\  seg- 
BMUt :  front  and  anteniis  pink. 
UllM  Cuuuly.  Vu. 

CAmAiu.  AKXiii.ATii  CoiHi,  JulH»  annulaiut  9uy.  J.  A.  X.  R,  tst,  II,, 
(103.  ^rottre-phnit  Newiwrt,  Wood.  ?"Jwla>  Uirtariwi  Say"  Gray  at 
'  VewpoK  not  of  Say.     Vaiah-ila  laetarla  Oray  and  Newport. 

Oenrald  and  Wood  liav«i  polnt«d  out  tlio  frnir  of  Gray  and  Newport  In 

Biegardfng  thl«  nnimnt  m  ttie  tho  J.  lafMrim  Hny.  but  have  not  (nup«M«d 

hM  It  la  tlie  J.  anuulnlut  of  ilie  naiiie  author    Tlie  '[wcies  is  quite  rare, 

«  I  lutrc  acrn  but  one  spenimcn,  which  1  took  in  the  RpniFc  ttun  Oavnon 

Die  Kanawba   HIver,  in  Qlles  Co..  Va.     It  has   rimHiihirRhlo  sujierliutal 

mblatiM  tn  thn  ^ptrottrjiphati  laflariar,  and  in  onr  of  ourniosteliigiint 

Myrapoda.     In  geuerio  uliaract^n  It  baa  Hit'  K«L-ond  auiiulusof  Julus,itud 

BAm  ahart  thick  antennv  of  Spitobolus,  hut  adds  a  speciality  in  tho  almost 

fkUllHSIion  uf  tbe  visual  o^t'^ns.    Tlieae  nre  radiwed  to  a  aingl«  liuear 

M  tit  not  very  distinct  oeoclh  iramcdinivly  ni^olnlng  the  margin  of  tho 

aviit  tin  eauh  si<lo. 

^rgitfnta  Blsly-ano  ;  color  deep  utalK^any  brown  nbovc.    TotiU  length 

tiay'i  doaeriptiou  applies  exactly  to  onr  specimen.    It  would  not  bo 
kafe  lu  inaiiit  tliat  this  is  the  Catiibaltt  Uiffariyi  of  Newport,  but  It  most 
Ribably  belongs  to  tile  »ame  genua,  cliiiract«ritod  by  linear  cye-pHt.rbi-H, 
Jn.m  llosTA?l^^  Cope,  qi,  ww. 

This  >p«eieR  is  in  most  respects  siroilnr  to  tlie  J.  pcnn.iylvauiciis  as 

n  hy  WivmI     Tliero  an?  two  impressions  on  tite  ve^tl^x  :  tlie  antennae 

«  elongate  :  the  kst  seutaiii  la  ptulunged  into  a  moilemte  gtmigbt  niucro, 

il  the  iHMierlor  sfgitients  art)  (iuil«  pilose.    Tbe  oolor  is  a  dark  brown 

B  lerleH of  bbicklsb  dots  on  eueb  side.     It  diffcn  from  J.  pen  n  sy  |. 

Icn  s  «'>lely,  so  far  an  ran  be  ucerlainec),  in  having  09  instvtul  of  6:1 

•nta,  and  in  the  niediiui  portions  of  the  same  being  amootb.  mid  the 

feifrrlar  porlliins  dcMuly  many  gtixived,  insl«ad  of  buving  "  al<ovi-  puiu'im? 

h  gi**  riH'  Ut  olwiitele  groows.''  Wood. 
'    HouMiUtW  of  Qllet  mill  Klontgomer;  Counties. 


T'o 


;,  t..ii 


I  Ptii.ruianii)Brriiot!iti-rn. 

1    ^l.rPUim  CURUl'dATTt,    Wi'od. 


tkr  -tfHhlSi  tlM:  au^Jizifi  <^  T^  ix.-£kTV>r  ffc^x- 1^'  tbe  bead.  ooaqnoMid AffnarrBd;' 

C/«4rr  — hnWk  f/f  tb<»r  aiftesikaut  fire.  tLe  «axili  aad  seavsth 
arjid  vhlj  tlMr  i:\ff^*:\y  yrj^A  fifth,  fonximg  a  c]d«.  isap^ccKd  b^*  tSke  ikott 

TliiA  ti'm'jrnhir  t^^rnm^  i*  one  of  tbe  hitherto  nnkiKivik  fonos  couxctiiig 
tli«;  ito/rt/zruil  s^nmp  of  M|TUi(ioda  with  the  i&aDdibalat«.  It  famishfe*  a 
due  ;ilLa'/  t/i  the  rtnicture  of  the  »octori^  mouth  of  the  fcrmer  grroap. 
whi^rh  appears  t/>  have  ^jteD  »»  rcft  imexplained.  Thus  we  se«  that  the 
utAwi\\At:h  diiappesir,  aij«i  the  labium  extend:^  and  unitiiig  br  it»  BiargiDS 
tm  either  nide  leaves  tl>e  m'/nth  a  trani^ene  fiseiure.  With  a  further 
nnuni  of  the  mandibles  with  a  prolonged  lahrum  on  each  side,  we  would 
ha^-e  a  fr/mi  *^  T^uf^entia.  i^rtjaps  like  Brachycjbe  of  Wood,  between 
wlii'h  iiut\  iXitr  Pol%dei^ifjiriae  the  pre*4rnt  genu>  stands^  Like  many  of 
lU*:  u%trUi\ft',t'i  of  xh*r  lattirr  family,  this  one  ot-curs  under  liark  of  de<^ying 
hrii'i.  th«/ij;5h  it  ft  f'xxl  in  jtioif,  probably  of  a  »u{t  character,  as  the  de- 
t:'tui\rtf'.'iuu,  fiJiigi  often  fouud  in  such  situation^  or  the  bodies  of  dead  in- 
M:<  t*»  and  moIluMrh. 

A.M*ii'/'»>'ATiff>  *  OKTirAKir^.  Copf,  $p,  nor. 

TliiH  ifi  a  ratlKff  Khriider  and  cylindric  Kj»ecies  with  fifty-six  segments, 
)iavin(;  rallKrr  .^lort.  htronf^.  lat<-ral  laminae  projeoting  abruptly  from  all 
<rx<'<'pt  til*-  anal.  Th*:  dorsal  jKirtion  of  the  segment  is  convex  above  the 
lamina,  but.  b*sh  tu,  than  tli«;  ventral.  The  anterior  laminae  are  transverse 
but  til*;  majority  have  an  oblique  anterior  truncation.  Non  sheathing 
pait  of  *acli  wgnicnt  nliglitly  convex,  and  divided  on  the  median  line  by 
a  grr^ne,  witliiti  which  runs  a  ilelicate  thread  or  bead,  which  is  raised 
on  the  low<'r  part  of  the  segment,  and  extends  throughout  the  length. 
I'pIK-r  Kuifa<:<:  of  Hegment  alho divided  transvei-sely  by  one  annular  groove, 
the  laiM'd  jM^rtions  lM;ing  minutely  rugcfse.  The  same  rugosity  exists 
Ix-low  i\n'.  laminae.  The  ant<:rior  shields  and  laminae  at  least,  have  a  fine 
puU'Hccnce.  The  antennae  and  front  are  densely  pulx»scent.  Labral 
margin  Hat,  not  4'marginatt^'.  The  muzzle  is  not  so  hmg  as  the  anteniKie. 
and  IcHH  contraeted  than  in  Woijd's  figure  of  Brachycybe.  Anal  annulus 
elongat.4',  smooth,  truncate,  enclosing  the  short  lateral  anal  plates.  length 
nine  lines ;  proportions  slender.  Color  in  life,  a  very  pale  yellowish 
brown,  lighter  UjIow. 

From  Montgomery  (bounty,  Virginia. 

♦  av7//>  man,  yvaOo^  Jaw. 


I  ef  human  art  imofiitled. 

AUBI.TBHIEA.  Copt. 
I  Hulani  i-*urv«l  (iriiniutic,  rootless,  snme  comi>oiied  «f  four,  others  of 
F  dontlnal  ix>1<iini<8,  sepaniti-il  by  inoru  or  letM  transverse  ])lant>  Umi- 
j!  uf  eiuuael ;  the  wlinto  (■iiirloscd  in  n  shcntb  of  cumentuni.  The  fonKS 
MitratTlod,  closing  ono  or  more  of  the  dentinal  culunins  nt  Uio  base. 
Btuntiug  NUrfni-ea  plane,  subijiindmte,  or  ■ulitrlgoiial.  tncisorx  nar- 
iw,  with  vury  iniAlI  piilii  m<niy  for  niUL-li  of  the  Ivngtii ;  anterior  plane 
IsniiverNG,  the  enamel  cqimlly  folded  in  a  narrow  hnnd  on  the  inner  and 

T  facMi.     Di^ltii  snl)tint;ulate, 

FTIic  cbarAiivn  «f  ttic  ^cmis  ally  these  nninials  to  the  Cliini'hillne,  and  do 

R  pR*ent  more  than  »  Hniatl  number  of  iliffercuees,  thoiiKli  important 

Thus  tlie  eluKure  of  tlie  dentlnnl  columns  below,  lndie«tes  oillier 

li  to  the  fomintion  and  protrusion  of  tectli  of  the  Mme  de)(r«e  of 

mpIitBtion,  or  lli«  entire  termination  of  sneh  proecns,  as  In  the  rixit 

|!  tyjieM.     It  i>re»ent»  in  fact  an  iiitereKtinK  tmnNitiou  between  the 

pliyndont  anddlpUyoilDntstnictures.     T1i(?rc  ure  two  extinct  genera 

I  to  tlio  Cliincldlliu',  with  which   tlie  pre»>ent  niAy  lie  conipartMl ; 

•hoBtimy*  \a\3,.  Par.  tind  Mpgnmjm  D'orb.    Tlie  first  \»  «aid  only  to 

iDtrr  from  L»£idlitiii  In  the  prewnee  of  an  ndditional  dentinHl  eolumn,  ho 

A  tlir  form  nf  tlic  root  i»  to  be  presumed  to  be  tlio  same  :  it  therefore 

n  fhim  Amblyrbiia  b  thai  respect,  As  well  ss  in  having  tLe  dentinal 

mtM  I  Instead  of  ),     Tlie  known  iqiedes  are  fnmi  the  n-esh-wuter 

•  i>f  Allicr,  France-    Megamys  patafconiennls  isonly  known  ftoni 

tU4»ntnl  rotnlii.  and  ttiideutttl  ehnmctera  are  tberefore  ubt  aseertain- 

I  cannot  refer  the  present  animal  to  tti.it  gcnnn  with  any  probn- 

taty.    Tbv  apeeifs  iii  much  larger  than  that  described  by  D'urbignj'. 

MBLTiuiiu  INCNDATA.  Cope.     Procetnl.  Aead.  Nat-  Sci.,  PhiladH., 

I,  p.  8ia. 

le  remains  of  tbin  large  roileni  were  found  in  a  mans  of  htvcela,  whioli 
«  tltntwn  out  in  tlie  exaavations  made  in  a  cavern  iu  tlie  small  Island 
t  Anguilla.  W.  I.  Tlie  remains  occurring  In  tliat  moat  eastern  region 
K  tlM  Wert  ludiui  Zoological  (lifllricl.  might  l»e  aiitieipateil  to  liave  a 
il  l|it«r*»t  In  eniinection  witb  tbe  hUtory  of  the  submergonoe  of  a 
Lt  continent.  Witb  this  impression,  the  writer  examined  a  quan. 
y  of  the  above  bmocla  and  enve  deposit,  wbieJi  was  hrougbt  to  Phila- 
a*  a  pmlMtlily  arailiilile  pbosphatic  manure.  It  wan  found  to  )>o 
■  fi/r  tills  purfKise,  and  tlie  i-tily  result  of  the  oiitiny  was  tbe  dis- 
irrj  of  llin  .Vniblyrbixo.  .Mont  of  the  fragments  wore  lircMcd  from  a 
'e  lilerk.  Then  were  in  this  the  extremity  of  a  right  femur  with 
1,  shal^  (if  rnrious  long  tHines.  fmgmonts  of  pelvis  and  maxillary 
h  wilb  tliree  luolan,  and  two  partially  complete,  and  other  mucli 
M  InchMmi.  Tlio  tcetb  were  scattered  among  tbo  buiien.  and  arc  to 
d  In  sixe  lu  moat  of  Ibrm.  as  to  induce  tlie  liclicf  that  tlicy  nil  be- 
(  W  th*  ^lue  animal.  Tlil*  U  Miengtheneil  l<y  tlie  oi'eiirrvnce  of  ihc 
A    p.  (.._%-|iL.  XI— X 


Cope- J  1^  [JaljlS. 

distal  portion  of  the  right  femar  of  another  indiridual  in  another  masis 
and  the  entire  absence  of  bones  or  fragments  which  could  be  referred  to 
any  other  animal.  In  the  matrix  occurred  Turbo  pica  L..  whereby  the 
postpliocene  age  of  the  deposit  is  to  be  inferred. 

The  molars  belong  to  an  animal  of  the  averaee  size  of  the  Castoroides 
chiensis  Foster,  and  as  the  epiphysis  of  the  femur  is  not  yet  coossiiied, 
and  the  animal  is  young,  I  have  no  doubt,  the  proportions  of  the  species 
are  quite  equal  to  those  of  the  beforemcntioned  largest  of  known  Ro- 
dentia.  Tliis  is  confirmed  by  the  proportions  of  the  femora,  whose  shaft 
and  condyles  are  larger  than  those  of  the  9  Cerrus  elaphus  of  four  years 
old,  with  which  I  have  compared  it.  What  the  bulk  may  have  been,  is 
difficult  to  infer  without  additional  portions  of  the  skeleton,  but  it  is  suf- 
ficiently obvious  that  this  ancient  chinchiUa  exceeded  the  Virginian 
deer,  and  more  than  equalled  the  American  Black  Bear  in  this  respect. 

Three  molars  are  preserved,  two  of  which  present  four  dental  columns, 
and  one  three.  These  columns  are  transverse,  the  first,  which  I  assume  to 
be  anterior,  transverse  ;  the  second  the  longest,  the  third  shortened  in- 
wardly, and  slightly  curved  round  the  very  small  fourth,  which  occu- 
pies a  posterior-external  angle  of  the  crown.  All  are  separated  by  rather 
thick  enamel  laminse.  The  form  of  the  crown  of  the  largest  presents 
two  sides  of  a  square  anteriorly  and  externally,  the  inner  side  bilobed  in 
correspondence  with  the  two  anterior  columns ;  the  posterior  strongly 
convex  backwards  and  outwards.  The  other,  similar  molar,  differs  in  the 
posterior  outline  being  more  nearly  transverse,  and  the  anterior  out- 
lines being  united  by  a  continuous  curve.  The  large  portion  of  the  third 
tooth  preserved  is  perhaps  the  external ;  it  is  a  part  of  a  nearly  regular 
tran.sverse  oval. 

The  first  described  molar  is  strongly  ciir\'ed  posteriorly,  and  its  diam- 
eter narrows  regularly  to  the  contracted  base  :  there  is  a  shallow  groove 
at  the  junction  of  the  anterior  enamel  lamina  with  the  inner  wall.  This 
groove  is  much  more  strongly  marked  in  the  second  described,  but  ceases 
before  attaining  the  contracted  exti-emity.  The  shank  of  the  tooth  is  less 
curved  than  in  the  other.  The  contraction  is  less  gradual  than  in  the 
first,  but  is  strongly  marked  at  the  base,  where  the  pulp  cavity  is  not 
wider  than  one  of  the  columns. 

Lines. 

Length  anterior  face  No.  1  (on  curve > 143 

Diameter  crown  (longitudinal ) 6. 

**  '*      (transverse) 5.7 

**        root  ( longitudinal ) 4. 

Length  anterior  face  No.  2 14.3 

Diameter  shank  (longitudinal) 0. 

**  **       (transverse ) 5. 

A  portion  of  one  of  the  inferior  incisoi*s  of  some  forty-six  lines  in  length, 
and  another  shoi-ter  piece,  furnish  characters  of  tlie  si)ecies  and  genus. 
The  inner  face  of  the  tooth  is  plane,  and  at  right  angles  to  the  anterior; 
the  outer  is  rounded  obliquely  inwards  ;  the  inner  face  is  broad  and  not 


< 


'>*«♦.]  ly*^  [Cope. 

P^ohnged ;  the  curve  of  the  tooth  is  in  one  plane,  and  tlie  depth  is  about 

^ual  to  the  width.     A  nan-ow  fold  of  the  enamel  embraces  the  anterior 

bonier  of  the  inner  and  outer  faces  ;  it  is  folded  back  at  a  right  angle 

^^itiiin  and  with  a  truncate  angle  without.     The  enamel  is  sculptured  into 

unmenma  dose,  fine  longitudinal  grooves,  which  do  not  inosculate.     The 

separating  ridges  number  14  near  the  middle  of  the  tooth,  those  near  the 

Ivordcrs  being  the  strongest.    One,  strongest  of  all,  is  on  the  external 

turn  of  the  enamel,  and  near  it  numerous  interrupted  ridges  have  a  slightly 

oblique  dii'ection. 

The  incisors  are,  as  in  the  modem  representatives  of  the  Amblyrhiza, 
of  more  slender  proportions  than  in  the  beavers,  Arctomys,  and  other 
rodents,  and  their  extinct  predecessors.  They  arc,  also,  relatively 
lefts  stout  than  those  of  the  Castoroides.  Their  sculpture  is  quite  similar 
to  that  seen  in  the  Lagidium  and  other  chinchillas. 

Line*. 

Width  anteriorly 0. 

Depth 5.7 

Having  requested  Dr.  Rijgersma  to  make  fui-thcr  search  in  the  locali- 
ties where  the  preceding  specimens  were  obtained,  that  gentleman  made 
Si  Rpecial  trip  to  Anguilla,  and  made  a  successful  search  among  the  debiis 
and  in  the  caves,  whence  the  supposed  phosphatic  earth  had  been  exca- 
Tated.  He  found  a  considerable  number  of  Itones  and  five  additional 
niolars  of  Aniblyrhiza  ;  also  seven  molars  referred  below  to  a  distinct  and 
allied  genus  (Loxomylus  Cope)  with  numerous  incisor  tectli  belonging  to 
Ixjth  genem. 

Two  adjacent  molars  of  the  first  named,  are  in  exoellent  preservation, 
and  the  posterior  displays  one  dentinal  column  more  tlian  any  other 
t^Kitli;  it  is.  therefore,  probably  the  i)osterior  superior.  They  all  display 
the  curved  shank  and  i)lane  crown  and  contnicted  root  already  described. 
-'^  portion  of  a  superior  incisor  measures  1.35  mm.  in  transverse  diameter, 
i*nd  1.4  mm.  in  depth. 

-^distal  phalange  (figured)  displays  clearly  the  subungulate  character 
*^f  thi»  genus,  in  its  straight  shaft  and  depressed,  truncate  extremity.     It 
'*'^*«  found  with  a  few  of  the  teeth  and  other  bones  of  this  species,  which 
•■*^e  dijjtinguished  from  the  others  by  their  bright  red  color. 

*^'i  a  third    examination  of  the  locality  Dr.  Hijgersma  found    some 

**^'"**<*N  of  brccciii,  in  one  of  which  is  enclosed  a  very  line  superior  incisor 

,        ^ho  left  side,  probably  belonging  to  this  si)ecies.     Both  extremities  are 

J   **^on  oil*,  but  the  remaining  fragment  measures  7  in.  5  lin.  in  length; 

^   ^  ^vidth  of  the  anterior  or  enamel  covered  face  is  nearly  eight  lines,  and 

^  ^U'j)th  eleven  lines;  the  latter  measurement  somewhat  increased  by  the 

^ial  cru.shing  of  the  shaft.     The  enamel  exhibits  the  usual  longitudi- 

.^      ^  lidy-es,  but  there  are  two  stroni^er  a  little  within  the  external  niar<:in, 

-*^    ^^  another  strongly  marked,  a  tjuarter  inch  within  the  inner  margin. 

^      ***4  tooth  indicates  an  animal  as  lar;^e  as  the  largest  known  Castoroides, 

~*^'  tbough  the  incisors  of  some  of  the  latter  slightly  cxcc(m1  those  of  the 

^-'SKint  animal,  these  teeth  have  a  larger  proportion  to  the  general  bulk 

''itstcfnndes  than  in  Amblvrhiza. 
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Tlie  extremity  of  the  femur  is  remarkably  broad  and  depressed  ;  it  ex- 
pands a  little  at  the  condyles.  The  trochlear  groove  is  but  little  raised 
above  the  plane  of  the  anterior  (superior)  face  of  the  femur,  while  its  lat- 
eral bounding  ridges  are  strong,  the  inner  the  more  promment.  The 
width  of  tlie  groove  is  about  equal  to  the  transverse  diameter  of  the 
tuberosity  on  the  inner  side,  and  greater  than  that  of  the  outer.  The 
faces  of  the  condyles  are  quite  inferior,  and  sub-depressed,  the  outer  ex- 
tending rather  more  posteriorly  than  the  inner.  Both  are  so  separate 
from  the  trochlear  gi'oove  as  not  to  have  had  any  continuous  face  with  it; 
this  is  not  entirely  clear,  as  the  surface  is  slightly  ii\jured  at  the  point  of 
connection.  The  inter-condyloid  fossa  is  continuous  both  with  the  infe- 
rior face  of  the  femur,  and  with  the  trochlear  groove,  without  separating 
ridges,  as  many  rodents  exhibit.  Just  above  the  iimer  condyle  there  is 
a  strongly  marked  fossa  of  a  regularly  rounded  form. 

The  general  character  of  the  two  femora  confirms  those  of  the  teeth,  as 
of  a  large  rodent.  Tlie  form  and  relations  of  the  articular  faces  differ 
alike  from  those  exhibited  by  Caniivores,  Ungulates  and  Edentates.  The 
l>atella,  which  peitains  to  one  of  the  femoi-a,  is  an  elongate  Ixrne,  with 
thinned  and  rounded  distal  exti'cmity.  The  proximal  portion  is  lost-,  but 
at  the  fracture  the  section  Is  very  convex.     More  distally  it  is  flat. 

In.         Liu. 

Width  femur  just  above  c<mdyles 2  3.7 

Depth  *<  **  *•       14. 

Width  at  tuberosities 3  4.8 

trochlear  groove,  distally 16. 

inner  condyle 14.2 

outer        *•      18. 

**      intercoudyloid  fossa 7. 

Length  fi-agment  i>atella 2  0. 

Width  at  middle         ''     14  0 

Depth  at  fracture 10.4 

LOXOMYLUS,   Cope, 

Molars  straight,  prismatic,  composed  of  three  dentinal  columns,  one  of 
which  is  incurved,  but  none  (closed  at  the  base.  The  triturating  surface 
very  oblique  in  the  vertical  direction,  indi<\'\ting  the  greater  elevation  of 
the  teeth  at  one  extieniity  of  the  j^eries  than  the  other.  A  horizontal 
obliquity  of  the  dentinal  columns  is  produced  by  their  lateral  displace- 
ment.    Enamel  plates  but  slightly  curved.    An  external  cementum  layer. 

This  genus  difters  in  many  points  from  Amblyrhiza  ;  these  are,  the  lack 
of  one  and  two  dentinal  columns  ;  the  double  obliquity  of  the  crowns,  the 
absence  of  curvature,  and  less  closure  of  the  base.  It  is  nearer  to  Arch- 
aeomys  Laiz.  et  Par.,  but  differs  in  two  points ;  that  the  upper  molars 
have  but  three  dentinal  columns  like  the  lower,  instead  of  four,  and  that 
the  horizontal  grinding  surface  is  oblique.  This  last  peculiarity  alone 
seems  to  distinguish  it  from  Lagidium  and  Chinchilla,  indicating  a  rela- 
tion to  the  latter  similar  to  that  between  the  great  extinct  beaver  of 
Europe  Ti-ogontherium  cuvieri,  and  the  existing  genus  Castor. 


4( 


t« 


l!«:9.1  18  <  [Cope. 


J 


LOXOMTI.TTS  LON0IDEN8,   Co^e. 

This  large  rodent  is  i-epresented  by  seven  molar  teeth  and  probably 
some  incisors  and  bones  of  the  skeleton;  all  except  one  tooth  in  the  col- 
lection made  by  Dr.  II.  E.  Van  Rijgersma  in  the  caves,  and  cave  bi-eccia 
taken  from  the  caves  in  the  island  of  Anguilla,  West  Indies. 

I  cannot  distinguish  the  incisors  as  belonging  to  this  species,  and  they 
are  probably  identical  in  character  with  those  of  the  Amblyrhiza  i  n  u  u- 
data,  as  is  generally  the  case  with  nearly  allied  genera  and  species  of 
Rodents. 

A  section  of  all  except  the  terminal  teeth  is  an  oblique  rhomboid,  the 
longitudinal  diameter  being  but  little  greater  than  the  transvei-se.  A 
single  terminal  tooth  (either  superior  posterior  or  anterior  inferior;,  is 
narrowed  in  the  terminal  column.  All  the  teeth  possess  one  longitudinal 
groove  on  one  side  and  two  on  the  other,  which  are  covered  but  not  ol)- 
1  iterated  by  the  cement  layer.  The  teeth,  though  much  sti-aightcr  and 
more  slender  than  those  of  Amblyrhiza,  yet  possess  a  light  lateral,  though 
no  ante ro- posterior  curvature  ;  those  of  the  upi>or  and  lower  series  curv- 
ing in  opposite  directions. 

Inches. 

Length  of  a  median  molar 1.7 

Antero-posterior  diameter  (oblique) r.2 

Transverse  **        (l)oth  of  crown) 43 

**  **        tenninal  molar 31) 

Longitudinal  **  **  **     5(5 

One  ti»oth  of  this  species  was  taken  from  a  m.oss  containing  mohii's  and 
incisors  of  A.  i  nun  data,  and  the  sj)ccies  is  without  doubt  of  identii*al 
:ip>  with  it.  Its  molars  indicate  a  less  robust  animal,  but  I  tiiul  no  in- 
<"is<>rs  which  indicate  an  animal  of  genemlly  small  size.  An  inferior  in- 
*is4>r  to  which  adheres  a  portion  of  a  molar  appai*ently  of  this  species,  is 
not  <listinguishable  from  that  of  the  A.  in  u  n  d  a  t  a.  It  measures  .1 1  in. 
in  length  and  .012  in  width  anteriorly.  This  sjiecies  was  pn>l)al>ly  as 
lai-g<*  J^s  but  more  slender  than  the  Amplyrhiza. 

The  Island  of  Anguilla  could  not  readily  have  supporte<l  a  fauna  of 
which  these  huge  nnlents  formed  a  part.  Such  large  animals  have  no  doubt 
ranged  over  a  more  extended  territory.  This,  and  other  facts  mentioned 
by  Pomel.  lend  probability  t*)  the  hypothesis  of  the  latter  author,  that  the 
submergence  of  tlie  ranges  connecting  many  of  the  Ishmds  of  the  Antilles 
has  taken  place  subsequent  to  Pliocene  times. 

Associated  with  the  preceding  remains,  Dr.  Uijgersma  discovered  a 
highly  interesting  relic  of  the  stone  age  of  the  human  inhabitants  of  this 
portion  of  the  West  Indian  Islands.  I  use  the  term  stone  age  in  a  chrono- 
logical sense  only,  since  the  region  in  (luestion  i>ossess  chieHy  coral  rock, 
and  little  or  none  that  is  adapted  for  conversion  into  cutting  instruments, 
so  that  the  inhabitants  resorted  t<)  the  use  of  .animal  prmlucts,  as  teeth, 
Inmes  and  shells.  The  implement  found  by  Dr.  Kijgersma  is  a  long  ovate 
siK>on-8liaped  si-rajier  or  knife,  cut  by  human  hands  from  the  lij)  of  the 
large  Strombus  g  i  g  a  s .     The  ribs  of  the  external  .surface  and  the  smooth 
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internal  surface  are  easily  distinguislied,  and  the  distinct  natures  of  the 
lamellar  and  prismatic  layers  have  l)een  evidently  well  understood  by  the 
artificer,  who  has  ground  away  the  latter  in  order  to  put  a  sharp  edge  on 
the  former  at  one  end.  This  edge  is  sharp,  and  mainly  well  preserved. 
The  implement  has  a  greater  median  width,  and  smoothly  ground  thick 
margin  ;  the  end  of  the  plate  is  obtuse  and  with  thick  edge,  almost  en- 
tirely composed  of  the  prismatic  layer.  It  has  evidently  been  held  in  the 
hand,  and  been  used  after  the  manner  of  the  stone  chisels  of  the  North 
American  Indians. 

The  cotemporaneity  of  man  with  postpliocene  Mammalia  in  Europe 
and  North  America  may  be  considered  as  established.  It  is,  however,  au 
important  question  to  decide  whether  man  occupied  successively  regions 
more  and  more  remote  from  a  supposed  place  of  origin  by  migration,  or 
whether  a  coteniporary  postpliocene  existence  can  be  traced  over  the 
whole  earth.  His  remains  were  not  found  by  Lund  after  remarkable  and 
extensive  investigations  into  the  postpliocene  cave  fauna  of  Brazil, 
though  human  remains  from  caves  not  far  from  Rio  Janeiro,  are  in  the 
Academy's  Museum.  What  the  precise  acre  of  these  is,  cannot  now  per- 
haps be  stated.  On  the  Peninsula  of  Florida  Prof.  Wyman  lias  found 
remains  of  Man,  but  not  associated  so  far  as  I  can  ascertain  with  any  ex- 
tinct  si)ecies  of  Mammalia. 

The  present  shell-chisel  was  found  by  Rijgersma  under  circumstances 
precisely  similar  to  those  attending  the  discovery  of  the  gigantic  rodents. 
Some  i)ortions  of  each  of  the  species  described  were  embedded  in  the 
breccia,  and  others  occurred  loose  in  a  red  earth  in  cavities  of  the  breccia. 
Tiic  clii.scl  has  the  color  and  constitution  of  the  latter  teeth  and  bones, 
and  was  found  with  them  in  this  earth.  Some  of  the  teeth  are  even 
more  fresh  looking  and  less  stained  than  the  chisel.  Though  the  evidence 
is  not  quite  conclusive,  yet  the  inference  is  very  strong  that  tlie  Amblyr- 
liiza  and  Loxomylus  had  human  cotemporaries. 

It' now  tlicse  hirge  herbivorous  animals  lived  befoi*e  the  submergence 
of  the  mountains,  whose  peaks  the  present  Virgin  and  other  West  Indian 
iNlands  are,  we  are  enabled,  with  due  regard  to  the  slenderness  of  the 
evidence,  to  suggest  human  co-existence  with  that  gVeat  geological  event. 
A  probability  is  thus  added  in  favor  of  the  lateness  of  the  period  of  sub- 
mergence of  a  former  Caribbean  continent,  as  already  suggested  by 
Poniel. 

J  If.    On  tico  extinct  Marine  Mammalia  from  the  United  States. 

Anoplonassa,  Cope. 

Tliis  genus  is  rei)resented  by  a  considerable  portion  of  the  mandible. 
No  other  fragment  has  as  yet  come  under  my  ob.scrvation.  The  portion 
does  not  extend  posterior  to  the  symphysis,  but  the  latter  is  very  long, 
and  the  rami  slender,  indicating  a  form  of  muzzle  (juite  like  that  of  a 
gavial  or  a  S<iualodon.  It  is  strikingly  diflerent  from  the  latter  genus  in 
being  for  the  most  part  edentulous.  The  foramina  of  the  dental  arteries 
issue  numerously  along  tlie  outer  m  .rgin  of  the  superior  face  of  the 
rannis,  and  are  more  or  lesscjnne(teJ  by  a  longitudinal  groove.     Shallow 
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alveoD  for  tvo  representatives  of  teeth  on  each  side,  indicate  a  peculiar 

character  of  the  genus.     The  two  hirgest  alveoli  occupy  the  extremity  of 

tlic«  symphysis,  looking  upwards  and  forwartls.     They  are  closely  approx- 

uuated,  and  arc  together  wider  than  the  mandible  immediately  behind 

tlicm,  which  expancUt  to  support  them.     They  are  shallow,  with  rugose 

rtoor,  which  is  somewhat  elevated  medially,  and  perfoi-ated  by  numerous 

r^titritious  foramina.     Tlie  other  alveola;  are  nearly  twice  the  middle  of 

tilt;  mandible  behind  tlie  anterior  pair.    They  are  much  smaller  than  the 

Is^ tier,  and  equallj[  shallow,  and  of  a  longitudinal  ovate  foi'm;  the  fundus 

>^    rugose,  not  elevated,  and  furnished  with  nutritious  foramina,  which 

«^ix^  smaller  than  those  of  the  edentulous  gum. 

That  true  teeth  occupied  these  positions,  ai>pears  to  me  doubtful,  from 
^Iftfir  shallowness,  and  small  foramina.  I  rather  suppose  them  to  havi; 
^»*.*«n  knobs  or  bosses,  possibly  corneous  in  structure.  The  edgrs  of  the 
^xiuiHiiblc  resemble  those  of  such  edentulous  Cctacea  as  llyperaodun  and 
Xiphius,  and  indicate  not  very  distant  relationships  to  tooth  l.caiiiig 
^  y  pes.  The  mental  foramina  are  large  and  subdivided,  so  that  the  largest 
s^xid  posterior  opening  is  inferior,  the  superior  anterior. 

The  affldnities  of  this  very  curious  genus  appear  to  be  in  a  general  way 
^>~ith  the  aberrant  Cetacea.  The  nearest  types  appear  to  lo  on  tlH»  one 
HsAud  Sireuia,  and  on  the  other,  Squalo<lon.  How  remote  it  may  be  IVom 
either,  it  is  difficult  tostate;  of  approximation  to  either  little  can  hv  said. 
>^liould  the  posterior  part  of  the  ramus  exhibit  teeth,  their  eliaraeter 
^w'ould  indicate  its  Sirenian  or  Cynorcoid  relationships.  Wv  can  now  only 
iinlelinitely  reganl  it  as  a  shore  loving  Cetacrean,  with  a  loni;  slender 
l>oak,  which  it  must  have  used  much  as  nippers,  perhaps  probing  mud  or 
il*^ep  cavities,  but  for  what  kind  of  food  it  is  ditlicult  to  imagine. 

y  ASOPLOXASSA   FORCIPATA,    Cope. 

The  length  of  the  poition  of  the  mandible  described  is  seven  inches, 

**i3t  lines.     Tlie  transverse  diameter  difl'crs  very  little  to  a  point  hall*  way 

l»«?tween  the  alveohe,  where  it  is  gently  contracted;  it  is  then  slighlly  ex- 

Itsftiidvd.  and  presents  an  obtu.sely  projecting  outline  at  the  extremity.     In 

l>roille  the  syniphyi^eal  extremity  curves  gently  upwards  from  the  point 

"^'^•Jiere  it  tii-st  contracts,  so  that  the  ridge  separating  the  alveohe  is  quite. 

elo\-ated.     In  transverse  section  the  fragment   is  almost  praetically  an 

'-**oscx'Ies  spherical  triangle,  with  a  straight  superi(»r  side.     The  superior 

'**<?e  in  however  slightly  convex  in  section,  and  a  little  elevated  above  the 

^^'^til  grooves  on  each  side.     There  is  a  .slight  groove  on  each  side  of  the 

>  'Tiphysis  below,  which  becomes  very  strongly  marked  di.stally.     They 

^^'^J'ge  and  continue  to  the  extremity  through  the  mental  foramina,  and    • 


"^•^liing  the  upxjer  surface  nearly  meet  again.     They  en<'lose  a  strong 
^  *^I»hyseal  ridge,  which  is  distally  divided  by  a  groove. 


V.\. 

Length  of  fragment I!»'20 

to  second  alveohi.- OT'i*! 

of     *'  ••     uno 

*'       of  fust  *•       O'M') 
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Width  distally 0325 

**        least 0270 

"        proximally 0320 

"        of  distal  alveolus 02 

"        of  second      **       65 

This  species  was  fouud  with  a  number  of  rolled  fragments  of  Mastodon 
not  far  from  Savannah,  Georgia.  The  specimen  is  silicified,  is  dense  and 
heavy,  and  slightly  worn.  Its  color  is  black,  and  it  resembles  in  all 
respects  the  remains  of  the  Mastodon  accompanying.  .  It  is  preserved  in 
the  Museum  of  Comparative  Zoology,  Cambridge,  Mass.,  and  was  lent 
rao  for  examination  by  Prof.  Agassiz,  the  director. 

Hemicaulodon,  Cope, 

This  genus  is  established  on  a  right  upper  incisor  of  a  large  Sirenian 
Mammal  allied  to  the  Dugong. 

The  foi-m  of  the  tooth  is  that  of  a  compressed,  slightly  curved  cylinder, 
with  distal  and  proximal  vertical  diameters  equal.  There  are  two  open 
grooves  on  the  inn^  and  one  similar  on  the  outer  side,  the  former  enclos- 
ing a  broad  bead.  The  transverse  diameter  posteriorly  is  less  than  that 
anteriorly.  The  substance  of  the  tooth  is  composed  of  a  large  axis  of 
osteo-dentine  surrounded  by  a  broad  cylinder  of  dentine,  which  is  in  turn 
surrounded  by  a  thick  stratum  of  cementum.  The  dentine  is  marked  at 
regular  distances  by  annuliform  ridges,  which  are  more  or  less  undulatef 
They  become  gradually  more  distant  distally.  These  ridges  can  be  traced 
tluough  the  cementum.  The  cementum  is  everywhere  entii-e,  and  is 
thicker  distally.  It  presents  externally  a  few  longitudinal  grooves  at  ir- 
regular dist^inces,  and  numerous  fine  stria*  irregularly  disposed. 

The  pulp  cavity  is  small  and  compressed;  how  f;ir  it  extends  into  the 
shaft  is  uncertain,  as  it  is  choked  by  hard  debris;  but  at  the  lowest  point 
it  is  much  contracted  and  sublinear.  But  a  portion  of  the  triturating 
surface  is  preserved;  it  truncates  the  tooth  upwards  and  backwards  in 
relation  to  its  axis,  as  would  be  anticipated  in  a  superior  incisor. 

The  characters  of  this  genus  ally  it  to  Halicore  and  Rhytiodus  Lartet. 
In  Trichcchodon  Lankester,  the  dentine  does  not  present  the  external 
transverse  ribs;  the  same  character' distinguishes  it  from  Ilalitherium 
Kau]);  in  both  these  genera  there  is  a  distal  acumination  not  visible  in 
Homicaulodon.  Ontocetus  Lcidy  from  the  Miocene  of  North  Carolina, 
whi(?h  I  suppose  to  be  a  large  Sirenian  allied  to  Halicore,  presents  veiy 
weak  and  approximate  dentinal  ridges  on  part,  of  its  surface.  It  differs 
from  this  genus  in  the  acuminate  form  of  the  tooth,  and  it  probably  pre- 
sented a  conic  apex  as  in  Trichcchodon. 

The  comjiarison  with  its  nearest  allies  is  as  follows.  Both  Halicore  and 
Bhytiodus  have  the  upi)er  inci.sors  dilated  and  flattened  distally,  and  with 
a  narrow  obliciue  triturating  surface.  This  extremity  is,  according  to 
Owen,  the  only  portion  of  the  tooth  which  is  exposed  beyond  the  gum. 
In  the  present  genus  no  such  expansion  exists  so  far  as  observed,  and  the 
truncation  and  exposure  of  the  tooth,  takes  place  at  a  point  which  would 
correspond  to  the  basal  third  of  the  fang  in  those  genera.     In  the  latter 
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this  point  is  deep  within  the  alveohis.  It  is  therefore  much  shorter,  even 
sifpi)osing  its  extremity  to  have  been  broken  off,  and  worn  on  the  frac- 
tured surface.  Both  the  above  genera  possess  a  Layer  of  enamel  on  the 
external,  and  a  sheath  of  cementum  on  the  intenial  side;  in  this  genus 
there  is  a  thick  sheath  of  cementum  all  round.  The  plane  of  the  worn 
surface  is  in  Halicore  oblique  to  the  short  diameter  of  the  shaft  of  the 
tooth  (see  Lartet  on  Rliytioilus,  Bull,  de  la  Soc.  Geol.  de  France,  1866, 
PI.  XIII),  while  in  the  present  species  it  is  oblique  to  the  long  diameter. 

/    Hemicaulodon  effodiexs,  Cope  up.  not. 

The  transverse  diameter  of  this  tooth  is  greater  anteriorly  than  jioste- 
riorly.  Tlie  ribs  of  the  dentine  ai*e  strongly  marked  and  distant.  The 
dentinal  layer  is  about  one  half  the  thickness  of  the  osteodentiil  axis,  and 
three  times  that  of  the  cementum. 

MplreH. 

Greatest  length  of  specimen 015  .00 

**        diameter 007   .40 

Least  **       004.50 

The  external  surface  of  the  cement  is  slightly  loigose  from  interrup- 
tions of  strisc.  The  widths  of  the  tooth  increase  very  little  from  the  basis 
to  the  worn  surface. 

Tlie  only  si>ecimen  of  this  remarkable  s])ecies  which  I  have  yet  seen  is 
considerably  larger  than  the  corresponding  i)ortion  of  the  Indian  Dugong. 
It  was  first  brought  to  notice  by  Dr.  Samuel  Lockwoo<i,  of  Keyport,  Mon- 
mouth CO ,  N.  J.,  wiio  obtained  it  from  the  Eocene  marl  pits  at  Sliark 
River,  Monmouth  co. 

EXPLANATION  OF  THE  PLATES. 

PLATE   III. 

Fig.  1. — 1  a.  Galora  peixlicida.  Cope. 
**     2. — 2  a.  Mixophagu.H  spelaeus,  Cojh?,  double  nat.  size. 
*'    3. — 3  a.  StenKleotos  tortus,  Cojm?,  external  and  iwsterior  views  of 
superior  incisor. 

Fig.  4.— Tamias  laevidens,  ('<)j)e,  double  nat.  size. 
*'     't. — Sciurus  i)anolius,  Coik*,   5  a,  right   ramus  of  mandible  from 
alK)ve;  both  double  nat.  size. 

Fig.  0. — Tapirus  haysii,  Leidy,  inferior  molar;  6  a,  another  inferior 
molar,  from  above. 

Tlie  above  are  of  the  natural  size,  except  where  stated  otlierwise. 

PLATE   IV. 

Fig.  1. — 1  a.  Amblyrhiza  inundata,  Coihj,  inferior  incisor;  1  a,  from  the 
outside;  nat.  size. 

Fig.  2. — Do.  molar,  from  bi'hind;  2  a,  crown,  grinding  surface,  nat  size. 
'*    :]. — Do.  two  iH>sterior  sujwrior  molars  fnmi  the  side;  3  a,  grinding 
surface;  nat  size;  ii  b,  n)ot  of  do.  from  l>ehind. 

Fig.  4. — Do.  right  femur,  from  above;  4  a,  distill  end  of  same,  slightly 
re;itored  from  specimen  of  lig.  5.     One  half  nat.  size. 
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Fig.  5. — Do.  right  femur  of  secoud  individual  from  the  outer  side;  oi 
half  nat.  size. 

PLATE    V. 

Fig.  1. — Amblyrhiza  inundata,  distal  phalange,  lateral  vie^;  1  a,  ant 
rior  view. 

Fig.  2. — Leptomylus  longidcns,  Cope,  two  molars,  lateral  view;  2 
crowns  of  do. 

Fig.  3. — Leptomylus  or  Amblyrhiza,  premaxillary  teeth  and  bones  frc^- 
below,  showing  incisive  foramen. 

Fig.  4.— Human  implement  made  from  Strombus  gigas.,  4  a,  later — 
view. 

Fig.  5. — Anoplonassa  forcipata.  Cope,  mandible  fi*om  above;  a,  from  t 
side. 

Fig.  0. — Hemicaulodon  effodicns,  Cope,  incisor  from  the  side;  a,  tril 
urating  surface. 


Stated  Meeting,  August  20,  1869. 

Present,  four  members. 

Judge  Lowkie,  in  the  Chair. 

A  letter  from  Prof.  Coppee  announced  the  return  of  Mci.: 
anna's  History  of  Spain. 

A  letter  from  the  President  nominated  Dr.  Bell  to  prepim —  rt» 
an  obituary  notice  of  Dr.  Meigs,  deceased. 

A  letter  from  Dr.  Leidy  accompanied  a  donation  of  tlxx  ^ 
highly  ornamented  Ojibwa  pipes  to  the  Museum  of  the  t — ^^' 
ciety  by  ilr.  Clark. 

A  letter  from  the  Mayor  of  the  XVI  Arrondissement"-  ^^ 
Paris  requested  a  donation  of  the  Publications  of  the  Soci*^^  V 
for  a  Public  Library  in  that  precinct. 

Letters  of  acknowledgment  were  received  from  the  Soci^  ^)' 
at  Moscow,  April,  1809,  for  Proceedings  No.  77;  the  VieT^'"'* 
Academy,  XllL  ii.  73-77;   Society  at  Home,  77;   at  13*^'*' 
deaux,  March  12,  70,  77;  Lisbon  Academy,  March  28,  18^"» 
List.  Catalogue,  I.;  B.  N.  U.  S.,  78,  79,  80;  Am.  Ant.  S^^^m 
XIII.  iii.;  K.  Island  Soc,  81 ;  Yale  Coll.,  81 ;  Wisconsia    ^' 
S.,  81. 

A  letter  circular  from  the  President  of  the  Congr^  Int^^' 
national  d'  Archeologic  Prehistorique  a  Copenhagen,  27  Ao*^v 
1809,  date  March  1,  1809,  was  read. 
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Donations  for  the  Library  were  announced  from  the  Obser- 
vatories of  Turin,  Dorpat  and  Prag;  the  Academies  and  Geo- 
logical Societies  of  Berlin  and  Vienna;  the  Natural  History 
Societies  at  Bonn,  Harlem,  Bordeaux,  Montreal,  Salem  and 
Philadelphia;  the  Antiquarian  and  Historical  Societies  at 
Copenhagen  and  Worcester;  the  Oriental  S.  at  New  Haven; 
the  London  Meteorological,  Chemical  and  Zoological  Societies; 
Sir  James  Clarke,  Charles  Ritter  d'  Elvert  of  Briinn ;  Prof. 
C.  H.  Hitchcock,  Dr.  S.  D.  Gross,  the  Surgeon  General  U.  S., 
and  the  Public  Library  of  Cincinnati. 

The  death  of  Prof  Cleveland,  in  Philadelphia,  August  18, 
aged  67,  was  announced  by  Prof  Trego. 

And  the  Society  was  adjourned. 


Stated  Meetinrj^  Sept,  17,  1869. 

Present,  seven  members. 

Mr.  Fraley,  Vice-President,  in  the  Chair. 

A  letter  accepting  membersliip  was  received  from  Joseph 
D.  Hooker,  dated  Royal  Gardens,  Kew,  July  r2th,  1869. 

Letters  aeknowledginjjr  rei*eipt  of  Transactions  XIIT.  8, 
were  received  from  the  Boston  Pub.  Lib.;  Mass.  Hist.  Soc: 
Harvard,  Vale,  and  Amherst  College  Libraries;  New  York 
Hist.  S.,  Hospital,  and  State  liibrary. 

Letters  acknowledtrin<j:  receipt  of  Proc.  SI,  were  received 
from  the  Essex  Inst.;  Boston  Pub.  Lib.;  N.  Y.  Hist.  Soc,  and 
Cincinnati  Observatory. 

A  letter  from  M.  Carlicr  to  Mr.  Purand  was  read,  prom- 
ising^ the  official  documents  in  the  matter  of  the  Michaux 
Lejracv  to  be  forwarded  bv  tlie  hands  of  Mr.  Biddle  now  in 
Euro[>e.  All  the  forms  of  French  law  are  now  satisfied,  and 
M.  Germain  of  Pontoise  has  ^nven  M.  Carlier  a  receipt  in  full 
of  all  demands  in  settlement  of  ^^yQi>^. 

Mr.  Prii*e,  after  remarks  explanatory  of  Michaux's  known 
tiistes  and  intentions,  offered  the  following: 

H^solred^  That  the  Committee  on  the  Michaux  Legacy  be  authorized 
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to  make  inquiry  whether  the  trust  under  the  will  of  Andr6  Francis  Mi- 
chaux  may  not  be  executed  in  whole  or  in  part  within  the  Fairmouut 
Pafk ;  with  authority  to  communicate  with  the  Commissioners  of  the 
Park  upon  the  subject ;  and  to  make  report  to  the  Society. 

The  resolution  was  agreed  to. 

A  letter  from  Mr.  Sullivant  to  Mr.  James  was  read,  refer- 
ring to  the  discovery  of  a  posthumous  work  by  Schwarz  the 
bryologist.  On  motion,  permission  was  granted  to  Mr.  James 
to  select  from  the  Muhlenberg  herbarium  certain  mosses  for 
Mr.  Sullivant  to  examine,  in  reference  to  Schwarz's  determi- 
nations, to  be  returned  to  their  places  in  the  herbarium. 

Donations  for  the  Library  were  received  from  the  Berlin 
Academy,  Teyler  Museum,  Paris  Geographical  and  London 
E.  Astronomical  Societies,  Mr.  Scudder  at  Boston,  Silliman\s 
Journal,  the  Franklin  Institute  and  the  Medical  News. 

"  The  Arawak  Language  of  Guiana  in  its  Linguistic  and 
Ethnological  Relations,"  by  I).  G.  Brinton,  M.  D.,  was  offered 
for  publication  in  the  Transactions,  and  referred  to  a  commit- 
tee consisting  of  Mr.  Lesley,  Mr.  Chase,  and  Mr.  Haldeman. 

"A  second  addition  to  the  History  of  the  Fishes  of  the  Cre- 
taceous of  the  United  States,  by  Edward  D.  Cope,"  without 
illustrations,  was  read  by  title  and  referred  to  the  Board  of 
Secretaries. 

'*  The  maintaining  Forces  of  Cosmical  Motions,"  was  the 
title  of  a  paper  read  before  the  Society,  by  Judge  Lowrio;  a 
discussion  ensued  in  which  Mr.  Price,  Mr.  Lesley  and  Mr. 
Fraley  took  part.  Mr.  Lesley  dissented  from  the  opinions 
expressed  in  the  paper,  so  far  as  any  claim  was  set  up  to  a 
discovery  calculated  to  effect  a  radical  change  in  the  accepted 
methods  of  regarding  planetary  motion. 

Mr.  Marsh  described  the  peculiarities  of  the  j\teteor  of 
August  24th,  and  others,  belonging  as  he  suspected  to  a  group 
passing  the  earth  during  the  day  time  in  the  United  States, 
and  therefore  only  the  last  of  which  became  visible  at  or 
after  sundown 

Pending  nominations  Nos.  227  to  640,  and  new  nominations 
641,  642,  were  read.     And  the  Society  was  adjourned. 
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SOME  SUGGESTIONS  OX  THE  MAINTAINING  FORCES  OF 

COSMICAL  MOTION. 

By  Walter  H.  Lowrie. 

I  de8iie  to  submit  for  consideration  some  suggestions  tending  to  the 
prodaction  of  a  true  theory  of  tlie  force  by  which  the  revolutions  of  the 
planets  are  maintained  against  tlie  tendency  of  attraction  to  draw  all 
''odics  to  a  common  centre,  or  a  solution  of  what  Sir  John  llerschel  calls 
*'tLe  theorem"  of  the  conservation  of  the  tin  vita  of  cosmical  motion. 

I  know  of  none  hitherto  received  except  that  composed  of  the  postu- 
late of  an  original  impulse  and  the  law  of  inertia  :  that  a  body  set  in 
OKition  by  a  single  impulse  and  out  of  relation  with  other  bodies  moves 
foTCTer  with  its  initial  velocity  and  direction.     Such  a  proposition  is 
Evidently  not  a  product  of  induction,  for  no  body  was  ever  known  to  be  in 
such  a  case  or  to  move  tlius;  and  therefore  it  defines  no  actual  class  of 
*xi*)tioii«  whatever,  as  every  physical  law  ought  to  do.    Indeed  i)hilosophy 
^CTer  treats  of  things  out  of  their  relations.     This  is,  therefore,  a  mere 
metaphysical  idea,  meaning  only  this,  that,  in  the  investigation  of  mo- 
ticMw  80  as  to  find  their  system,  the  mind  demands  a  cause  for  every 
change  in  their  degree  or  direction. 

It  very  properly  assumes  an  original  propulsion;  because  motion  ex- 

^ta,  and  its  origin  could  not  possibly  be  a  matter  of  human  observation. 

■"*it  the  theory  founded  on  this  law  goes  beyond  the  law,  and  treats  of 

^'^Hes  that  are  in  relation  with  each  other,  and  then  assumes,  that,  by 

f^*^'<oii  of  this  relation,  that  is,  by  the  attraction  of  a  primary  body  upon 

'^secondary,  motion  may  be  changed  in  direction  without  being  changed 

^'^  degree;  and  thus,  according  to  it,  the  original  propulsion  is  the  true 

^*5tive  power  of  all  cosmiciil  systems,  while  tlie  only  function  of  attrac- 

'^'fi  is  to  deflect  tangential  into  elliptical  motion  and  hold  it  there. 

Now  this  theoi*y  is  both  logically  and  i)hilosopliically  vicious;  because 

^iikes  our  idea  of  absolute  motion  and  uses  it  as  a  true  expression  or 

^^  of  relative  motion;  and  because,  while  treating  attraction  as  deflec- 

*^^  of  tangential  motion,  it  overlooks  the  (pRstion,  that  it  may  also  rc- 

^*^l  and  suppress  it,  and  thus  it  treats  this  force  as  absolute  in  degree 

*^Ue  relative  in  direction. 

-'^ii  idea  or  rule  that  is  absolute  in  its  character  can  tell  us  notliing 

^ut  actual  things,  though  it  may  regulate  our  mode  of  thinking  alxnit 

"*^ni.     In  this  instance  it  bids  us  seek  a  cause  which  maintains  cosmical 

^^tion  against  the  centralizing  force  of  attraction.     We  must  seek  it  in 

**is  cosmos,  just  as  it  is,  with  its  countless  bodies,  all  moving  in  liarmony 

**U  yet  with  countless  forms  and  degrees  of  motion. 

*t  is  impossible  to  find  it  in  a  single  initial  impulse  given  at  the  start 

**'^  the  motion;  because  the  force  of  attraction  of  each  body  on  the  (»thers 

^^'Oiild  everywhere  atl'ect  the   motion  thus  given,  deflecting,   retarding, 

^^celerating,  reversing  and  Anally  absorbing  it,  without  its  Iiaving  any 

^''^pacity,  as  a  cis  rica,  of  recovering  itself.     The  initial   impulse  once 
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f^ven,  becomefs  as  a  cause,  past  and  ended,  and  its  assumed  effect  is 
uniform  velocity'  forever:  but  it  does  not  assume  to  resist  tbe  retarding, 
accelerating:  and  other  disturbances  that  assail  the  body,  and  it  is  impos- 
sible that  it  can  do  so.  Nor  can  it  resist  the  attraction  of  its  central 
IxkIv,  which  is  constant  in  its  direction,  and  also  in  its  degree  so  long  as 
the  distance  is  unchanged.  A  furce  that  interferes  to  deflect  a  moving 
IkxIv  must  therebv  decrease  its  velocitv,  and  the  more  direct  the  inter- 
ference  the  greater  is  this  decrease,  as  a  direct  one  may  stop  it  altogether. 

In  order  to  get  a  clear  conception  of  some  of  these  retardations  and 
accelerations,  it  is  necessary  to  get  beyond  the  motion  of  each  body,  in 
so  far  a«  it  is  merely  relative  to  its  primary,  and  consider  it  in  a  more  ab- 
solute way.  Take  the  moon  in  its  revolution  round  the  earth,  starting 
with  it  at  its  first  quadrature.  Tlien  it  is  240,000  miles  in  the  rear  of  the 
earth.  It  mu-st  of  course  overtake  the  earth,  as  it  does  at  full  moon,  and 
pass  on  to  its  second  quadrature,  where  it  will  be  240.000  miles  in  advance 
of  the  earth;  and  then,  in  another  half  lunation,  it  must  full  l>ack,  rela- 
tively, twice  240,  <X0  miles  to  the  same  relative  position  from  which  we 
started  with  it. 

And  it  is  well  to  notice  that  this  motion,  apparently  a  cirele  round  the 
earth,  is  really,  in  relation  to  the  sun  and  in  a  long  period,  a  series  of 
alternate  small  undulations  on  each  si<ic  of  the  eartlfs  orbit,  the  longer 
ones  being  on  the  outside  and  the  shorter  ones  on  the  inside,  and  the  dif- 
ference iK-'tween  their  chords  being  nearly  a  million  of  miles;  and  while 
the  moon  i.s  making  this  slow  motion  in  relation  to  the  earth,  it  advances 
near  fifty  millions  of  miles  with  the  earth  along  its  orbit  round  the  sun. 
No  other  satt^llite  moves  so  slowly,  because  no  other  is  so  little  held  by 
the  attraction  of  its  primary  compared  with  that  of  the  sun,  which  is 
•J.li  of  the  earth's,  while,  in  relation  to  most  other  satellites,  it  is  meas- 
\ired  by  thousandths,  and  in  relation  to  only  the  two  outer  satellites  of 
JSaturn  and  L'ranus  does  it  rise  above  hundredths. 

Take  also  the  earth  in  its  revolution  round  the  sun.  Its  apparently 
circular  orbit  changes  entirely  when  we  take  into  account  the  sun's  mo- 
tion in  its  own  orbit,  said  to  be  150  millions  of  miles  a  year.  If  we  start 
with  the  earth  at  its  vernal  e(iuinox,  it  is  \K)  millions  of  miles  in  the  rear 
of  the  sun,  and  in  six  months  it  moves  forward  to  a  position  as  far  in 
advance,  with  the  chord  of  its  curve  elongated  7.'»  millions  of  miles  by  its 
motion  with  the  sun.  Passing  its  autumnal  equinox  to  the  inside  of  the 
sun's  orbit,  it  sweeps  back  in  another  six  months  to  its  original  relative 
position  in  the  rear  of  the  sun,  and  yet,  havinj^:  moved  with  the  sun, 
it  is  found  Lin  millions  of  miles  in  advance  of  the  position  whence  we 
started  with  it,  and  115  millions  in  the  rear  of  its  position  six  months 
before,  and  its  real  annual  orbit  turns  out  to  be  an  innnense  scollop,  the 
loop  of  which  on  the  sun's  orbit  is  115  millions  of  miles  wide,  the  motion 
being  really  retrogressive  durinjj  the  second  half  of  each  year,  and  the 
length  of  its  real  journey  in  absolute  space  along  its  real  orbit  being 
near  twice  as  great  in  the  first  half  of  the  year  as  in  the  second  half. 

Thus  all  the  planets  and  satellites  have  orbits  consisting  of  very  long 
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curves  in  the  outer  Lalf  of  each  revolution,  connected  together  by  short 
curves,  some  of  them  loops,  in  tlio  inner  half,  and  perform  journeys  im- 
mensely greater  in  absolute  space  in  one  than  in  the  other.  Surely  it  is 
impossible  that  these  alternations  of  fast  and  slow  motion  can  be  account- 
ed for  by  the  single  transient  impulse  given  to  each  body  at  the  start  of 
the  system.  Surely  we  are  required  to  find  some  constant  abiding  or 
constantly  renewed  force  to  account  for  such  phenomena.     What  is  it? 

Where  shall  we  find  the  force  that  prevents  the  consolidation  and  cen- 
tralization threatened  by  the  f^rce  of  attraction?  Of  coui*se  we  must 
find  the  answer  in  the  phenomena  of  our  solar  system,  that  being  the 
only  one  of  which  observation  gives  us  any  competent  knowledge.  Phi- 
losophy cannot  go  back  to  find  it  in  the  phenomena  of  creation,  for  that 
is  not  phenomenon  for  us,  and  therefore  tliat  process  must  ever  remain 
transcendental  to  us,  until  we  can  witness  it  in  some  other  system  and 
transfer  it  by  analogy  to  our  own;  the  only  way  in  which  we  can  know 
anything  of  our  own  pei*sonal  origin. 

All  these  regulated  and  phenomenally  self-sustaining  movements  have 
a  strong  analogy  to  life,  though  we  do  not  conceive  of  life  as  a  mere 
proi>erty  or  movement  of  matter  in  a  system.  Phenomenally  and  stati- 
cally it  is  the  normal  interaction  of  all  the  particles  of  a  given  system 
that  sustains  and  constitutes  its  life;  though  this  definition  cannot  deter 
us  from  our  natural  seeking  after  the  dynamics  of  the  system,  the  forces 
and  causes  of  this  interaction.  And  so  it  is  in  our  investigation  of  the 
solar  system. 

We  have  given  to  us,  by  observation  of  it,  over  one  hundred  cosmical 
iKKlies,  each  revolving  about  some  other,  which  is  also  moving,  and  each 
having  a  force  attractive  of  all  others,  and  moving  at  such  a  distance  and 
with  such  velocity  that  it  is  neither  drawn  to  nor  driven  from  its  central 
body.  We  find  therefore  a  permanent  system  of  moving  and  attracting 
boilies,  and  for  convenience  in  the  study  of  this  fact,  we  analyse  it  into 
two  forces — bodies  attracting  and  bodies  moving,  or,  more  simply  into 
attraction  and  motion;  though  in  physics  and  ai)art  frinn  bodies,  these 
last  are  nothing  but  abstract  ideas,  being  the  mental  instruments  by 
which  we  handle  the  actual  and  concrete  forces— bodies  moving  and 
attracting. 

We  infer  that  the  forces  of  attraction  and  of  motion  balance  each 
other  so  as  to  prevent  both  const>lidation  and  dissolution;  but  neither,  by 
itself,  can  maintniin  the  system.  Without  seeking  after  the  origin  of 
these  motions,  it  is  encmgh  for  us,  that,  at  any  given  instant  of  time, 
they  balanced  the  force  of  attraction.  Then  the  (juestion  arises — how  is 
this  system  of  motions  niaint;iined?  Or  more  definitely  thus — given  a 
satellite  revolving  round  a  planet,  itself  round  another  body  and  it  round 
another,  how  is  the  motion  of  the  satellite  maintained?  What  is  there 
in  the  forms  and  forces  of  this  system  that  constantly  restores  the  proi)er 
degree  of  motion  in  the  satellite  amidst  the  retardations  and  accelera- 
tions which  we  have  discovered  ?  » 

The  readiest  illustration  of  the  system  is  the  niotion  proiluced  when  a 
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ball  at  the  end  of  a  string  isc  !<wang  from  ri^ht  to  left  aronnd  one's  hand 
as  one  moves  rapidly  in  the  same  direction  around  a  patlu  composed  of  a 
series  of  carves  or  loops  all  turning  to  a  <-omraon  centre.  If  we  analyze 
the  motion  of  the  ball  we  find  that,  while,  relatively  to  the  hand,  it  is 
nearly  circular,  it  really  performs  a  very  complex  fij^re  relatively  to  the 
centre  of  the  jjreater  circle  in  which  the  person  moves,  passing  an  eqaal 
or  nearly  equal  jiortion  of  time  on  each  side,  and  yet  with  a  much  shorter 
path  and  slower  motion  on  the  inner,  than  on  the  outer  side;  this  differ- 
ence being  always  increased  with  the  rapidity  of  the  motion  in  the  larger 
circle  and  with  the  slowness  of  that  in  the  smaller  one.  Thus  the  ball's 
motion  may  resemble  that  of  tiie  most  remote  planets  or  of  our  moon, 
consisting  of  a  series  of  alternate  long  and  short  undulations,  or  that  of 
the  other  planets  and  satellites,  being  a  series  of  scollops  or  of  alternate 
long  and  short  curves  looping  into  each  other. 

And  while  the  ball  is  performing  this  motion,  the  hand  does  not  keep 
on  the  line  of  the  greater  circle,  but  performs  a  series  of  motions  alter- 
nately on  each  side  of  it ,  corresponding  in  form  to  the  larger  ones  of  the 
l>all;  and  in  this  its  motion  resembles  the  small  motion  of  the  planet  on 
its  orbit,  no  planet  having  a  satellite  ever  moving  exactly  along  its 
theoi-etic  orbit. 

Let  the  moving  ball  represent  the  tangential,  and  the  string  the  attrac- 
tive force  of  the  whole  movement,  and  we  have  the  statical  condition  of 
a  balance  of  forces.  But  the  tangential  force,  not  being  a  rw  n'ca,  would 
soon  give  way  to  the  other,  if  tliere  were  no  recuperative  arrangement  in 
relation  to  it,  and  our  illustration  directs  us  to  the  actual  arrangement. 
It  (consists  r)f  the  constant  motion  of  the  central  force.  This  is  the  key 
to  the  dynamics  of  tiie  system:  atti*action  by  a  constantly  and  peculiarly 
moving  central  IkkIv.  Of  course  both  bodies  exert  this  foixe,  though 
that  of  the  central  IkkIv  is  ahvavs  immenselv  t^reater  than  that  of  the 
other:  it  is  all  one  force  acting  along  the  siime  line. 

This  is  the  moving  force  that  maintains  the  motions  of  its  dei)endent 
bodies,  and  we  lind  no  repulsive  force:  though,  fordistinctness  of  thinking, 
we  find  it  necessary  to  analyze  the  motion  into  radial  and  tangential  ele- 
ments, and  consider  thes<»  as  representing  two  colliding  forces.  A  .system 
of  forces  is  an  essential  element  of  cverv  svstem  of  actual  thinjjs,  and 
there  can  l>e  no  motion  within  the  system  except  what  is  given  or  u])held 
by  the  very  forces  that  constitute  the  system,  supposing  of  course  no 
interference  fnmi  without. 

This  is  a  force  constantly  acting,  and  moving  as  it  acts,  ever  changing 
the  position  whence  it  acts  and  therefore  the  direction  of  its  action;  always 
depailing  from  its  point  of  action  and  therefore  from  the  very  results 
which  its  acti<>n  in  each  moment  tends  to  proiluce;  always  tiueut  in  itself 
and  alwavs  tluent  in  its  effects. 

As  the  planet  sweei)s,  with  its  unsteady  rythm  of  undulations,  along 
its  own  series  of  scollops  or  loops,  called  its  orbit,  the  satellite  sweeps 
tangentially  throughout  that  orbit ;  and  thence,  ol)eying  the  attrac- 
tive force  of  the  jilanet  without  giving  up  the  force  of  its  own  motion, 
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Ijc'ndft  iu  courne  into  a  curve  wliiHi  cirnoR  it.  out  far  beyond  the  plimot'K 

f^rbit,  andy  Ktill  furtlier  o1>oyin(;  tlio  Rnuic  Tort^e,  it  baKtims  forwanl  with 

ii  nutil,  pasMinj^  in  mlvancc  of  it,  itit  Ki>ecil  is  clieckctl  by  the  same  force, 

ami  it  8wing8  round  tlirough  the  same  orbit  and  is,  by  the  force  of  its 

oirn  motion,  carried  far  inside  of  it,  where  it  reduces  its  speed,  because, 

l>7  reason  of  the  forward  motion  of  tlie  planet,  this  motion  can  there 

make  bat  little  draft  upon  it,  and  waits  until  the  planet  again  passes 

in  idvauce  of  it  and  renews  its  force,  when  it  rises  again  through  the 

orbit,  and  repeats  the  same  series  of  movements.     Here  then  is  the  force 

tiiat  corrects  all  the  irregularities  of  motion  in  the  system,  checks  all 

ncceleratioua  and  revives  from  all  retaliations.     By  analogy  to  the  tmni 

ceDtral  force,  I  venture  to  call  it  the  orbital  force  of  cosniicnl  motion, 

Vhxsluk  it  proceeds  fi*om  a  body  moving  in  its  orbit.     I  think  I  have  nnid 

enough  to  present  tlie  subject  sufficiently  to  those  who  desire  to  think 

Aljoutit 

But  it  is  impossible  to  stay  the  mind  at  this  point;  it  must  seek  to  i\m] 
1 1  Be  next  link  backwards  in  the  cliain  of  causes.  If  thus  planets  move 
=&v«l  maintain  tlie  motions  of  their  siitellites,  then  the  sun  must  move  in 
a  siiuilar  way  to  maintain  the  motions  of  the  planets;  and  we  have  evi- 
cleooetliat  it  is  so.  And  the  sun  also  must  have  its  moving  centre,  and 
iK>  on  indeiiuitely.  This  too  we  may  suppose,  though  we  have  no  direct 
evidence  of  it. 

This  ought  not  to  surprise  us;  for  no  where,  in  the  acquisition  of 
knowledge,  docs  observation  cari-y  us  back  to  the  Great  Centre  of  all 
causes,  nor  often  to  very  remote  ones;  and  yet  it  is  a  natural  process  of 
our  philosophic  faith  to  reach  out  and  assume  a  cause  for  every  thing, 
Audwe  do  assume  it  in  harmony  with  the  character  of  the  etl'ect;  physi- 
^^1  or  Hpiritual,  moral  or  intellectual,  i)ei'sonal  or  im]xu'sonal,  acrording 
to  its  demands.  Thus  only  can  we  till  up  the  inevitable  gaps  whitrli  exi)e- 
^■>onee  and  observation  leave  to  be  supplied  in  every  in ve.stigati<ni;  and 
tnnswc  arc  continually  led  back  to  the  assum])tion  (►f  causes,  principlrs 
^^d  ideas  that  can  l»c,  as  it  were,  felt  by  the  mind,  and  which  yet  trany- 
'^■id  all  the  definitions  and  manipulations  of  defluctive  logic.  All  our 
^'^tractions  aro  natunil  reachings  of  the  mind  towards  the  absolute  in 
****«©  special  aspect  of  it,  and  often  we  make  tJiei-eby  very  valuable  ac- 
'^'^isitions. 

-^Ud  certainly  it  is  not  desirable  that  we  should  have  capacity  to  start 

'^'*>  first  causes  and  deduce  from  them  all  the  systems  and  events  of  the 

^^iverse;  for  our  ha]>piness  depends,  not  ujion  the  it^ach  of  our  minds, 

*^'*'  u?on  their  continued  and  proper  growth;  and  this  can  be  only  a 

^^^ual  process,  rising  from  the  observation  of  things  and  events  and 

'^'^i  a  stiuly  of  their  dynamics  to  proximate  causes,  ami  from  a  (ro-ordi- 

^*tion  of  these  to  moi-e  remote  and  higher  ones,  without  any  su]>pos:ible 

**'l  tothe  means  or  to  the  functions  of  our  ju'ogress.    A  mind  whoso 

"'^ief  fuuctiou  is  growth  cannot  commence  with  the  condition  to  which 

'^iMres,  for  then  it  could  have  neither  growth  nor  as])i ration. 

"^iid  it  is  not  chargeable  as  a  vice,  that  we  are  c(mi])elU'fl  to  ])ostulate 
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forces  beyond  the  Kpecial  system  which  wa  are  studying,  analogous  to 
those  found  in  it,  nor  even  if  we  postulate  others  witliin  it.  Every  sys- 
tem of  actual  things  requires  such  postulates  to  connect  it  inteU^ctually 
with  some  higher  system,  or  to  funiisli  it  with  at  least  a  provisional 
foundation,  or  to  give  completeness  to  its  structure;  and  especially  every 
])henominaUy  self-sustaining  system  requires  us  to  postulate  and  tlien 
seek  within  itself  the  forces  by  which  it  is  maintained,  besides  its  initial 
force  proceeding  from  without.  Thus  eveiy  class  of  plants  and  animals 
has  within  itself  the  forces  by  which  the  creative  act  is  maintained, 
though  always  dependent  on  the  larger  system  of  the  universe;  and  the 
science  of  physiology  is  founded  on  this  assumption. 

In  ^e  study  of  language,  having  no  history  of  its  origin,  we  may 
assume  that  it  was  a  gift  by  God  to  man;  but,  thus  i*eceived,  it  could  he 
but  very  feebly  maintained  as  a  mere  treasure  of  the  memory,  and  in  the 
very  foim  in  which  it  was  bestowed;  and,  in  order  to  account  for  its  con- 
tinuance in  .all  its  varieties,  with  its  degradations,  restorations,  additions 
and  improvements,  even  with  a  fundamental  identity  of  structure,  wo 
must  postulate  other  mental  forces,  which,  with  memory,  constitute  our 
faculty  of  language,  and  then  proceed  to  seek  them  out. 

And  so  it  is  with  law,  government  and  religion,  with  all  their  rules, 
forms,  rites,  symbols,  and  principles  of  faith  and  conduct.  Their  origin 
may  be  l>cyond  our  reach;  but  we  are  not,  for  this  reason,  prevented  fixnn 
learning  that  memory  is  tli^  mere  servant  of  other  faculties  in  maintain- 
ing them  through  all  the  changes  which  they,  with  man,  undergo,  and 
that  it  is  a  prominent  function  of  our  life  to  work  out  our  own  develop- 
ment of  them,  and  to  improve  by  doing  so. 

I  now  venture  to  suggest  very  generally  and  briefly  some  of  the  conse- 
quences that  would  seem  to  follow  from  the  admission  of  the  dynamical 
views  here  presented. 

1.  We  must  give  up  Sir  Isaac  Newton's  mode  of  accounting  for  the 
elliptical  form  of  cosmical  orbits.  I  expressed  this  in  August,  18C0,  to 
the  Academy  of  Science  and  Arts  at  Pittsburgh,  founding  it  inei-ely  on 
the  fact  that  all  cosniical  centres  are  themselves  moving.  The  foregoing 
considerations  now  make  this  result  more  obvious. 

2.  Tliere  are  many  foiTns  of  cosniical  motion,  treated  as  inequalities, 
which  arc  as  normal  elements  of  the  si)ecial  or  partial  system  in  which 
they  are  found  as  are  the  eccentrics  on  the  axis  of  a  steam  engine,  and 
they  are  not  abnormities  or  disturbances  produced  by  the  forces  of  bwlies 
out  of  the  system,  though  they  may  themselves,  in  some  cases,  be  dis- 
turbed, exaggerated,  obliterated  or  even  reversed  by  such  forces.  I  ven- 
ture to  name  as  belonging  to  this  class,  the  moon's  annual  equation,  the 
motion  of  apsides,  variations  of  eccentricity  and  of  major  axis,  and  also 
the  recession  of  planetary  nodes,  including  the  procession  of  the  equi- 
noxes 

3.  This  orbital  force  requires  great  inequalities  of  relative  as  well  as  of 
absolute  motion,  and  presents  a  very  obvious  explanation  of  the  ine- 
(lualities  of  the  moon's  motion  as  the  earth,  with  its  unequal  velocity. 
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passes  from  perilielion  to  aphelion  and  back.  Considering  the  real  form 
of  the  moon* 8  orbit  in  relation  to  the  sun  and  to  the  cai*th  and  its  dis- 
tances from  each,  and  the  very  small  angles  of  eight  minutes  formed  at 
the  sun  by  the  radius  of  its  orbit  at  its  quadratures,  and  of  one  minute  at 
its  syzigies,  it  does  not  seem  that  such  inequalities  can  be  mere  dis- 
turbances of  the  moon* 8  orbit  by  the  central  force  of  the  sun. 

4.  This  force  would  seem  also  to  require  a  change  in  the  mode  of  cal- 
culating cosmical  disturbances.  Instead  of  starting  us  from  the  basis  of 
an  ideal  ellipse,  depending  on  a  transient  force  of  unknown  quantity,  it 
l^ives  us  real  ones  depending  on  a  constant  force  for  each  case,  which 
may  be  calculated.  The  forms  thus  given  must  be  the  true  normal  forms 
of  the  respective  orbits,  and  departures  fi*om  them  muFt  alone  be  ti-eated 
a«  disturbances. 

I  have  only  to  add  that,  however  unsatisfactory  it  always  is  to  elimi- 
nate any  element  of  a  system  by  declaring  it  anomalous,  yet  I  do  not  see 
how  this  is  to  be  avoided  in  relation  to  the  satellites  of  Uranus,  if  the 
observations  reported  about  them  are  accurate. 


Stated  Meeting^  October  \^  1861). 
Present,  twenty-two  members. 
Prof.  Cressox,  in  the  Chair. 

A  letter  accepting  membershi})  was  received  from  Linant 
Bey,  dated  Cairo,  April  20,  IStJO. 

An  extract  from  a  letter  from  M.  Carlier  to  Mr.  Durand 
respecting  the  Michanx  Legacy  was  read. 

An  extract  of  a  letter  from  ilr.  Lesipiereux  to  the  Secre- 
tary respecting  Mr.  Schimper's  raUeontologie  Vegetale  was 
read. 

Donations  for  the  Library  were  received  from  M.  Linant 
de  IJellcfonds  Bey,  the  British  Association,  the  London  Geo- 
lojzieal  Society,  Mr.  Gore,  F.  U.  S.,  and  the  Boston  aiid  Mon- 
treal Natural  Ilistorv  Societies. 

The  death  of  Dr.  Dorr,  member  of  this  Society,  at  German- 
town,  Sept.  18,  aged  73  vears,  was  announced  bv  Mr.  Fralev. 
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Prof.  Mayer  laid  before  the  Society  au  abstract  of  the  p1-^o- 
tographic  observations  of  the  total  eclipse  of  the  7th  of  .^^  u- 
gust  at  Burlington,  Iowa,  with  numerous  photographic  plc^  tcs 
*  and  illustrations. 

Prof.  McClune  exhibited  a  drawing  of  the  appearance  cf 
the  Sun  to  the  naked  eye  made  by  Prof  Gummerc  and  h  i  x»- 
self,  and  described  some  of  the  phenomena  of  the  eclipse. 

Prof.  Morton  exhibited  a  copy  of  the  photograph  pict  u^  ^^ 
got  by  Mr.  Whipple  in  40  seconds,  for  Prof  Pierce's  party  ^f 
observation;  the  object  being  to  obtain  by  a  longer  expoavi  xe 
than  usual  with  sun  pictures,  an  image  of  the  corona.  Pho't'^>" 
graphs  of  the  protuberances  required  but  5  to  16  seconcl-*^? 
those  of  the  sun  before  total  immersion  were  exposed  but  t>I^e 
one  oOOth  of  a  second,  a  narrow  slit  in  a  flying  trap-coV^r 
serving  to  sweep  a  beam  of  light  across  the  plate. 

Mr.  Chase  gave  the  results  of  his  further  discussion  of  ^^^r. 
Dines'  weather  records  in  England. 

Pending  nominations  627-642  were  read. 

And  the  Society  was  adjourned. 
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TIDAL  EAIIfFALL  BY  P.  E.  CHASE. 

Since  the  publication  of  my  paper  on  the  Tidal  Rainfall  of  Philad^^^J" 
l)liia,  (Proc.  A.  P.  S.  v.  x,  pp.  .')23-537),  Mr.  Dines  has  continued    1 
discussion  of  **tho  moon*s  iniluence  upon  the  fall  of  rain"  (Proc.  ^ 
teorolog.  Soc.  for  Ajiril  21,  1809),  adding  forty  years'  observations 
Cliiswick  to  those  at  Cobliani,  which  he  had  previously  examiuocl. 

The  evidences  which  I  have  adduc-ed  of  "establishments"  in  the  ti 
rainfall,  and  of  more  strongly  marked  characteristics  in  low  latitu 
forbid  any  general  inferences  from  observations  at  two  stations  "wlm 
are  so  near  each  other,  and  in  so  high  a  latitu<le  as  Cobham  and  CB 
wick.     15ut  my  study  of  laws  that  have  been  developed  by  records 
more  than  a  hundred  different  observatoiies,  in  Europe,  Asia  and  Anaeri-^-^^^^ 
led  me  to  look  for  additional  confirmation  of  those  laws  even  in  the  vji 
able  abstracts  which  rendered  Mr.   Dines  so  skeptical.     I  accordio 
**smoothed"  tlie  irregularities,  both  in  the  Cobham  and  in  tlie  Chisiw* 
tables,  and  arranged  and  treated  in  a  similar  manner  President  Caswt^l-^  J 
observations  at  Providence,  R.  I.,  from  December  1831,  to  May  18i>0,  J»^ 
the  Toronto  ol)scr%\itions  from  March  1840,  to  January  1849.     Thc-resU^   ** 
arc  given  in  the  following  Tables. 
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LUNAB  DAILY  RAIN  AT  PROVIDENCE, 

COHHAM, 

CIIIBWICK  AND  TORONTO. 

Full  at  Provl«l< 
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Tho  forepoiiip  Xormals  not  only  corroborate  the  inferences  in  my  pre- 
vious pai)cn«,  but  they  also  show  that  the  eastward  movement  of  .stonn 
waves,  which  has  been  so  clearly  demonstrated  by  Prof.  Henry,  prevails 
Ui  some  extent  in  the  Eastern,  as  well  as  in  the  Western  Continent.  The 
Toronto  observations  cover  so  short  ai>eriod,  that  their  independent  value 
in  determining  the  form  of  the  lunar  monthly  niincurve  is  small,  but 
when  compared  with  the  observations  at  Philadelphia  and  Providence, 
tlicy  show  that  a  similar  lunar  intluenee  is  felt  at  each  station,  moilified 
by  the  Im^al  establishments. 

An  extensive  investi;;ation  and  comparison  of  observations  may  be  ne- 
cessary, to  determine  whether  tho  direction  of  stomi-pi-Of^ression  in  Eng- 
land is  determined,  either  wholly  or  in  part,  by  the  trend  of  the  Doflfraliehl 
Mts.,  or  is  owinjj  mainly  to  the  earth's  rotation.  In  consequence  of 
Alpine  influences  I  should  look  for  indications  in  Central  Eurojje,  of  a 
snlK>rdinat4?  system  of  stonn-waves,  movinj?  nearly  in  the  line  of  the  me- 
ridian, or  at  right  angles  with  the  general  system  of  the  globe. 
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AN  ABSTRACT  OF  SOME  OF  TI!E  RESULTS  OF  MKARUREMENTS  AND 
EXAMINATION'S  OK  THE  PHOTOGUAPIIS  OF  THE  TOTAL  SOLAR 
ECLIPSE  OF  AUGUST  7,  1869. 

By  Alfred  Mayer,  Ph.  D. 
Pr'-ifMMT  of  Phyaici  and  Antronomy  in  the  Lehigh  Unirerniy,  Penna. 

I  have  the  honor  to  lay  before  tlie  American  Pliilosophical  Society  a 
few  results  of  my  measurements  and  examinations  of  the  Photographs 
of  the  Total  Solar  Eclipse  of  Aug.  7,  1800,  taken  at  Burlington,  Iowa. 

The  Photographic  expedition,  of  which  these  photographs  are  part  of 
its  results,  was  organized  by  Prof.  Henry  Morton  of  Philadelphia,  under 
the  authority  ot  Prof.  J.  H.  C.  Coffin,  U.  8.  N.,  Superintendent  of  the 
American  Nautical  Almanac. 

The  exi^edition  occupied  three  stations  in  Iowa;  viz.  Burlington,  Mt. 
l*leasant  and  Ottumwa,  respectively  under  the  charge  of  Professors 
Mayer,  Morton  and  Himes. 

Burlington  is  situate  in  Lat.  N.  40^  48'  21. "58;  Long.  Oh.  56m.  13.888, 
AV.  of  Washington.     It  was  7  miles  X.  of  the  centre  of  the  moou^s  shadow. 

The  telescope  used  was  by  Merz  &  Mahler  of  Munich,  and  is  the 
property  of  the  Central  High  School  of  Philadelphia.  It  is  equatorially 
mounted;  of  6.42  inches  aperture  and  of  9  feet  focus,  and  is  driven  by 
one  of  Frauuhofer's  friction  governor  clocks. 

The  sun's  image  was  fonned  on  the  plate  of  the  camera  by  a  Iluy- 
ghenian  eye-piece,  the  lenses  of  which  were  specially  computed  to  give 
the  least  aberration  when  they  formed  an  image  of  the  sun  in  the  camera 
of  2.^4  inches  diameter.  The  image  of  a  reticule  of  two  spider  threads 
at  riglit  angles  to  each  other  was  also  projected  on  the  plate  with  the 
sun's  image,  and  these  threads  weie  by  me  accurately  adjusted,  the  one 
l)arallcl,  the  other  at  right  angles  to  the  celestial  equator;  thus,  the  pho- 
tographs have  given  precise  position-angles  of  the  contacts  and  of  tbo 
l)rotubc  ranees. 

A  plate  having  a  transverse  slot  of  ,Vth  of  an  inch  in  breadth  shot 
across  the  eye-piece  by  the  action  of  a  spring  and  thus  gave  the  exposure 
during  partial  phase.  The  duration  of  tliis  fiash  of  the  sun  upon  the 
camera  has,  since  the  eclipse,  been  made  by  me  the  object  of  an  experi- 
mental determination,  and  by  means  of  an  electrical  break-circuit  clock 
and  chronograph,  I  have  found  that  the  exposure  of  the  collodion  plato 
to  tlie  sun*s  image  was  almost  exactly  the  ^,lv,th  of  a  second. 

[Prof.  Mayer  here  exhibited  the  camera  used;  explained  the  action  of 
the  exposing  plate  and  liow  by  its  fall  the  time  of  exposure  was  electri- 
cally recorded  on  a  clironograph  fillet;  and  showed  the  aiTangemeut  of 
the  aparatus  by  which  he  determined  the  time  of  exposuie.] 

Wliile  taking  tlie  phot<^graphs  during  partial-pliase  only  2  inches  aper- 
ture of  object-glass  was  used;  but,  during  totality  the  full  aperture  was 
employed  and  the  slide-plate  allowed  the  whole  beam  to  fall  upon  the 
plate.     The  exposure  of  the  totality  photographs  varied  from  Cs.  to  7s. 

Forty-one  perfect  photographs  were  taken  during  the  eclipse,  and  five 
of  these  were  obtained  during  totality,  which  lasted  2m.  42s.  The  five 
totality  pictures  were  taken  in  one  minute  and  thirty- nine  seconds. 
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[Prof.- Mayer  here  exhibited  copies  on  plate-glass,  taken  from  tlie  orijfi- 
nal  ne^tives  with  an  ortlioscopic  lens,  and  also  copies  on  pajwr  enlarged 
to  about  live  inches  in  diameter.  A  large  diagram  showed  more  dis- 
tinctly to  the  members  the  forms  and  positions  of  the  protuberances.] 

Photograph  No.  4,  taken  2.8  seconds  after  obserted  contact,  shows  a 
depression  in  the  sun's  limb  at  the  position  of  iirst  contact,  and  fi*om 
this  depression  shoots  into  the  sun  a  high  lunar  mountain,  whose  posi- 
tion measured  from  the  8.  point  of  the  cusp,  is  about  jth  of  the  distance 
to  the  N.  point  of  the  same.  Mr.  \V.  S.  Oilman,  Jr.,  of  New  York, 
who  observed  with  ex<iuisite  skill  at  Sioux  City,  Iowa,  infoimed  me  that 
he  obtained  his  time  of  fh*st  contact  by  seeing  this  mountain  peak  thrust 
itself  into  the  sun's  limb  befoix)  a  flattening  occunt>d  from  the  contact  of 
the  lower  general  surface  of  the  ^loon. 

fProf.  M.  here  gave  an  account  of  the  geometrical  methods  used  to 
determine  the  times  and  angles  of  contact  from  measurements  on  the 
cusps  of  the  sun.] 

The  time  of  first  contact  deduced  from  approximate  measures  on  two 
plates  gave  13h.  2m.  1.24s.,  Burlington  Sidei*eal  Time,  which  is  1.1s.  1)e- 
foro  contact  as  observed  by  Pi-of.  Coftin,  and  0.1s.  before  Dr.  Gould's 
observation.  From  measures  on  another  plate  w^e  deduce<i  13h.  Ini. 
R7.3s.,  which  is  4s.  before  contact  as  observed  by  Dr.  Gould,  and  ,**^,tli  of  a 
second  after  contact  as  determined  by  Prof.  Young  with  his  new  spec- 
troscopic metliod  of  observation. 

Measures  on  plate  No.  8  gave  for  the  position-angle  of 

first  contact —70°    48' 

Computed  angle .• — 71  "^ 

Difference —0^     12' 

Plate  41  gave  for  i)Osition-angle  fourth  contact 108^    34' 

Computed  angle 108^      0' 


Difference 0^    34 
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Sixteen  spots  were  visible  on  the  sun's  disc  during  the  eclipse.  Two 
large  spots,  one  in  the  S.  W.  (piadrant,  tlie  other  in  the  N.  E.,  are  l>eauti- 
fuUy  defined  on  the  photogrni>lis.  Near  tlie  eastern  i)oint  of  the  sun's 
limb  is  a  remarkably  Iwautiful  and  charaoteristio  siK)t,  gi-eatly  foix*-short- 
eiuMl  fn>m  its  ]x)sition  so  that  the  iKMinmbra  has  disapi)eared  on  the  west 
side  of  the  umbra,  against  which  n»sts  the  large  bright  faculae,  which 
enclose  the  six>t,  while  one  bridges  over  the  sjhH  in  a  N.  E.  direction  and 
seems  to  divide  it  into  two  i)()rtious.  I  hei-e  exhibit  drawings  of  the  sjM»t 
in  the  S.  W.  (|uadnint  whirli  show  the  rapid  changes  which  took  jOace 
inthefoim  and  dimensions  of  this  spot  in  Ih.  .'iO.Tjm.,  the  interval  be- 
tween the  times  of  taking  the  plates  from  which  they  are  drawn. 

On  plate  4,  we  see  the  umbra  and  iHMnimbra  of  a  general  circular  out- 
line, with  an  intensely  white  i>rojcction  into  the  N.  \V.  point  of  the 
margin  of  the  iienumbra.  The  mean  diameter  of  the  umbra  is  (>,(5  »o 
miles. 
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Plate  42  shows  tliat  tlio  circular  outlines  of  umbra  and  penumbra  Irn  '^^^ 

chanj^od  into  ellijitical  lM>unilarics,  the  <lirection  of  the  lon|»er  axis  bcii 
N.  W.  and  S.  E.     The  umbra  has  widened  in  this  direction  4",  or  17 
miles,  and  has,  in  the  transverse  dii-ection,  narrowed  its  breadth  5. "5, 
23')7  miles,  while  the  uutwaixl  projections  of  the  umbini  (which  can  C 
identified  on  plate  4)  have  become  greatly  lengthened. 

Photograph  No.  lo,  of  the  scries,  shows  this  spot  bUeeUd  by  the  lii 
of  the  moon. 

All  the  i)hotograi>hs  show  a  gradation  of  shade  from  tlio  border  of  tl 
sun  inwards.     Tiiis  shiuling  of  the  source  of  light  is  due  to  the  absoi 
tion  of  the  peri])heral  rays  which  necessarily  pass  through  a  greater  thic 
ness  of  the  dense  solar  atmosphere,  than  those  which  emanate  from  t^^H  :^c 
central  portion  of  the  disc. 

We  also  observe  on  the  photographs  close  to  the  limb  of  the  moon,.  & 

bright  glow  like  that  of  early  dawn,  which  on  plate  No.  11  can  be  d: 
tinctly  traced  to  1^''  beyond  the  limb  of  the  moon.     If  this  phcnomenc 
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cannot  be  explained  in  moiie  and  in  measure  by  difl'mction,  it  must 
duo  to  a  lunar  atmosphere,  though  it  is  diflicult  to  reconcile  its  existon 
with  the   inap]>reciable  refractive  eilect  on  small  stars,  and  especial 
on  double  stars,  when  occultAjd  by  the  moon. 

I  will  not  attempt  at  i)resent  a  complete  description  of  the  plates  a 
tained  during  totality.     1  merely  refer  you  to  the  diagram  which  I  ha^      i^,^o 
j)rcpared,  and  call  your  attention  to  those  of  the  most  remarkable  prot^:^  -^lj- 
berances.     These  protuberances  1  have  numbered  from  1   to  12,  goi  :^  "^Jf 
from  N.  through  E.  to  N. 

No.  4,  on  the  eastern  limb  of  the  sun,  has  the  appearance  of  an  c; 
with  outspread  wings  resting  on  the  trunlc  of  a  tree  which  leans  towax 
the  north,  on  plate  No.  l7,  where  the  base  of  the  protuberance  is  cut  oft* 
the  advancing  moon,  the  resemblance  to  an  eagle  on  the  wing  is  jjcrfe 
The  form  of  this  object  indicates  instability,  and  impresses  one  with  t_ 
idea  that  it  is  a  great  travelling  whirl  of  flame,  the  direction  of  whc_ 
rotation — as  indicated  by  the  i)osition  of  *'the  wings'*  and  the  i^rojectL 
of  one  on  the  other — is  retrogade  or  in  the  same  direction  as  the  hai» 
of  a  watch.     I  have  examined  with  care  the  successive  photographs  of 
and  although  at  lirst  I  thought  the  last  impression  difiei*ed  from  the. 
l)receding  in  that  the  wings  had  become  longer  and  moi'e  in  a  line  wC 
each  other,  yet,  on  subse(iuent  examination,  I  could  not  really  deci< 
that  a  perce]>til)le  motion  ha<l  tak^n  place  during  the  time  of  totality. 

The  i)osit ion-angle  of  the  N.  side  of  the  ba.se  of  this  object  is  1)C^  2T 
its  height  is  1'  22",  or  38,700  miles,  and  the  spreiul  of  the  wings  is  0^  3^  ' 

or  71 V'^^^  miles. 

On  the  western  limb  of  the  sun  we  see  the  remarkably  largo  and  m»' 
sive  protulH?rance  No.  8.  It  is  shaped  like  an  alKatross  head,  with  tl»< 
l>eak  and  under-side  of  the  head  resting  on  the  periphery  of  the  moofi' 
On  a  pliot(>grai)li  taken  at  Ottumwa,  Iowa,  just  before  the  sun  came  out, 
this  j)rotuberance  had  tin?  exact  appearance  of  an  albatross  head,  witli 
the  beak  oikmi,  holding  a  rounded  mass  between  the  extremity  of  tliO 
jaws.     It  lies  between  the  iM)sition-angles  of  2:0^  13'  and  245'^  40*;  ita  1 
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length  is  15o  33',  or  115,700  miles,  and  its  greatest  height  is  75",  or  33, 600 
miles. 

The  protuberance  No.  10,  bears  the  most  striking  resemblance  to  a 
cater])illar,  out  of  whose  head  issue  two  horns;  the  one  nearest  the  front 
being  the  higher  of  thd  two,  and  terminated  with  a  knob  or  ball  from 
which  comes  a  broken  line  of  light  to  the  border  of  the  moon.  Its  mean 
l)osition  is  287^  83' and  it  extends  through  11  degrees  or  81,800  miles. 
Its  maximum  elevation,  which  is  at  the  head  of  *^  the  caterpillar"  is 
52",  or  23.300  miles. 

AVe  here  give  a  table  of  the  position-angles  and  heights  of  the  protuber- 
ances, 'flioso  on  the  eastern  limbs  of  the  sun,  viz:  1  to  7  inclusive,  were 
determined  from  nieasui-ements  on  the  Arst  plate  of  the  totality  series, 
taken  17.1  seconds  after  second  contact;  those  on  the  western  limb  of  the 
sun  were  determined  from  the  last  plate  of  totality,  taken  50  seconds  be* 
fore  third  contact. 

The  angles  of  position  of  prominences,  1  to  7  inclusive,  sliould  be 
dimiiiMied  32/5,  to  make  them  correspond  to  the  positions  they  had  ou 
the  first  plate  of  totality;  for  reasons  which  are  given  in  my  official 
report. 

Table  of  Oie  position-angles  and  Mghts  of  the  Prominences, 


Ko.  Pronilnoncf 

1    

o 

l*OMition-«niiU>r<. 

55°    9' to    57°  59' 

tC°  14' to    72°  21'  

llolffht. 

. . . .     22" 
22" 

3 

R7o  i.V 

. . .     75" 

4  (base  of)...     90"*  25' to    98*^    4'   

4  (tipof  X.  wing) 90^39' 

4  (tip  of  S.  wing)   100^  10' 

5 inl^  23'  to  118^30' 

82" 
...  130"  (nebulous  cloud* ) 

ri 

140^  25'  to  149"  3»»' 

. . .     45" 

<    

H 

15(V^  40' to  101°  59'  

230^  i:vto245^40'  

. . . .     87" 

. . . .     75" 

9 273°  27' 

10  2S2o  13'  to  293o  12'  52" 

U  315°  54'  to  321°  12'  44" 

12 342°    7'  to  343°  58'  15" 

Oburratitins  on  llw  application  of  photograph]/  to  tlie  determination  of  tlie 
times  of  contacts  during  the  transit  of  Venus  in  1874  and  1882. 

Wc  here  venture  a  few  ivmarks,  showing  tlie  peculiar  value  of  photo- 
graphy in  the  obs«*rvation8  of  the  transits  of  Venus. 

It  has  l)een  shown  that  the  sun's  image  was  i>hotographcd  on  the 
camei*a  plate  with  an  exposui-e  of  only  7,.\ntl*  ^^^  *  second;  and  the  dura- 
tion of  expos\ire  for  any  other  instrument  can  be  determined  with  as 
graat  precision  by  the  method  which  I  enii>loyed. 

The  instant  the  mechanical  movement  exjKises  the  plate,  it  also  records 
the  time  of  that  exposui-e  on  a  chrono^ji-aph  connected  with  a  break-cir- 
cuit cliH^k,  and  thus  we  have  an  accurately  <lelineated  ^yur/?  of  the  transit 
A.  P.  8. — VOL.  XI — 2a 
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corresponding  to  a  time  marked  on  the  face  of  the  clock  employed; 
this  correspondence  of  figure  and  time  is  una£fected  with  personal  eqi 
tion  either  of  sight  or  of  hearing.     Now  if  the  error  and  rate  of  t' 
clock  can  he  entirely  freed  from  the  personal  equation  of  the  obser 
who  deteimined  them,  and  if  the  longitude  of  the  station  be  found 
the  coincidences  of  the  beats  of  a  sidci^eal  clock  with  those  of  a  brei 
circuit  mean  solar  clock  ])laced  at  the  observatory  of  the  first  meridii 
we  have  the  most  accurate  means  of  obtaining  the  ahioluie  times  of 
tacts  at  the  station  of  observation. 

Thus  we  see  how  applicable  will  be  photography  to  these  observati<^» 
for  the  data  of  the  solar  parallax  will  be  given  either  by  observing 
absolute  tini^  of  the  ingress  or  of  the  egress  (which  method  is  alone 
value  in  the  transit  of  1874),  or  by  determining  the  duration  of  the  ti 
sit  of  Venus  over  tlie  solar  disc.     The  photographs  are  permanent 
noraena  on  which  we  can  repeat  our  measures  at  leisure,  witli  every 
pliance  of  precision,  while  it  is  impossible  to  attain  a  similar  degree 
eye  and  ear,  from  the  difiiculty  of  micromctically  measui-ing  at  a  prt 
instant  the  distance  of  Venus  from  the  Kun's  limb,  and  from  the 
cd)  distoi-tions  of  Venus  at  contacts. 

It  will  also  be  of  gix^at  value  to  have  a  photographic  record  of  ^ti^l^e 
appearance  of  Venus  at  the  contacts,  for,  if  the  disc  of  the  planet  t^Js^n 
should  appear  on  the  plate  to  depart  from  a  circle  and  have  attachm^sr^ts 
to  the  sun^s  limb,  these  distortions  can  be  measured  and  allowed  for. 

An  idea  may  be  fonned  of  the  apparent  size  of  Venus  during  its  tr^*-^*" 
sit  of  the  sun's  disc,  from  the  fact  that  the  umbra  of  the  solar  spofc  ^^ 
the  south-west  quadrant  is  15"  in  diameter,  and  that  Venus  at  tra«»***' 
will  subtend  an  angle  of  about  70'';  so  that  the  planet  would  appear  ^^^ 
the  plate  as  a  disc  4}  times  the  diameter  of  this  spot,  or,  as  a  disc  of  •  ^  ^ 
inch  diameter  on  an  image  of  the  sun  of  3  inches  in  diameter. 

The  negatives  of  these  photographs  I  find  from  trial  will  stand  a  nri^^*'  ^" 
nifying  power  of  50  under  the  micrometer,  and  as  1"  of  arc  will  ecx*-** 
•jjijyth.  inch  on  a  solar  image  of  3  inches  diameter,  we  can,  with  the  alK^  "^^ 
mcutione<l  jwwer,  divide  a  second  into  ton  parts.  This  supposes,  li^:^'^^" 
ever,  that  the  bisection  by  the  micrometer  thread  is  on  a  i)erfectly  -^^^^^ 
defined  point,  and  this  does  not  exist  in  the  outlines  of  any  photogK^S^  * 
and  esi)ecially  is  the  limb  of  the  sun  indistinct  on  account  of  its  shadi^^*^* 
and  of  the  manner  in  which  the  silver  is  deposited  in  the  collodion  filt^'^'  * 

From  actual  experience  in  measurements  under  the  micrometer,  I  f^  * 
that  we  cannot,  as  yet,  hope  to  make  a  bisection  on  the  sun^s  limb  clo*^^ 
than  i  of  a  second.    On  the  boundary  of  the  umbra  of  a  well  deii*"* 
solar  spot,  we  can  read  to  i  of  a  second,  and  from  this  I  should  think  -^  fl6 
-j^j  of  a  second  might  probably  be  attained  as  the  limit  in  a  reading  oi»  '•'^ 
imb  of  the  image  of  Venus. 

But  with  measures  as  close  as  these,  and  the  tables  of  Venus  broi^^^ 
to  the  accuracy  which  existing  unreduced  observations  can  give,  we   i***^ 
reasonably  hope  for  a  determination  of  the  solar  parallax  couipai**^"^ 
with  the  most  exact  astronomical  measures  of  this  century. 

The  Lehigh  Unirersity,  Pa.,  1th  September,  18C9. 
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Stated  Meeting,  Oct.  15,  1869. 

Present,  eleven  members. 

Prof.  Cresson  in  the  Chair. 

A  letter  from  Prof.  Newton  of  Yale  College,  to  the  Secre- 
tary, in  behalf  of  M.  St.  Claire  Deville,  Director  of  the  New 
Observatory  at  Paris,  requesting  exchanges,  and  announcing 
the  transmission  of  the  Bulletin  of  the  Observatory,  was 
read,  and,  on  motion,  the  Observatory  was  ordered  to  be 
placed  on  the  list  of  correspondents  to  receive  the  Proceedings. 

Letters  acknowledging  the  receipt  of  Transactions,  Vol. 
XIII.,  Part  3,  and  Proceedings  No.  81  were  received  from 
the  Peabody  Institute  at  Baltimore,  and  the  New  York  Ly- 
ceum of  Natural  History. 

Donations  for  the  Librarv  were  received  from  Prof.  Zante- 
deschi,  the  Essex  Institute,  tlie  Boston  S.  N.  II.,  the  American 
Academy  of  Arts  and  Sciences,  Mr.  E.  M.  Stone,  of  Provi- 
dence, the  New  York  Lyceum,  the  Philadelphia  Academy  of 
Natural  Sciences  and  Medical  Journal,  and  the  State  Depart- 
ment and  Coast  Survey  Bureau  at  Washin<rton. 

The  Committee  to  which  was  referred  the  Memoir  of  Dr. 
Brinton,  entitled  the  '*Arowack  Language  of  Guiana,'' &c., 
re|>orted  in  favor  of  its  publication  in  the  Transactions  ;  and 
on  motion  of  Mr.  Fraley  it  was  so  ordered. 

Prof.  Cresson  laid  before  the  Society  a  profile  of  the  eleva- 
tions attained  by  the  recent  Hood  in  the  Schuylkill  river,  for 
a  ilistancc  of  84,200  feet  above  the  dam  at  Fairmount,  and 
Jrom   the  dam  to  Chestnut  street   Bridge,  with   a  table  of 
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heights  reached  by  the  floods  of  previous  years.  He  ascribed 
the  extra  elevations,  at  certain  points  along  the  profile  sec- 
tion, to  the  obstruction  which  a  narrowing  of  the  water  basin, 
or  a  change  in  its  direction,  should  produce.  Instead  of  the 
usual  difference  of  1.8  foot,  between  the  levels  of  the  surface 
of  the  water,  at  the  head  and  at  the  foot  of  Fairmount  pool, 
there  occurred  a  difference  of  20  feet,  at  the  height  of  the 
flood.  Oscillations  in  the  flood-level,  averaging  six  minutes 
in  duration,  were  observed  on  the  shores,  and  in  the  forebav, 
near  the  dam,  the  ereatest  of  which  was  alx>ut  18  inches  in 
vertical  extent.  The  maximum  velocitv  of  the  water  was 
about  nine  miles  an  hour  where  it  passed  over  the  dam. 

Ueighi  of  Water  ahott. 
1822  Ice  flood  of  Feb.  21 


1889.. 

Jan.  2(; 

1840 

Feb.  10 

1841 

Jan.    7 

1846 

3Iarcli4 

18ii0  Snmmer 

July  19 

1^50  Anlumn 

Sep.     2 

1  ^^r. 

18G9 

Oct.    4 

WorU  G\ 
9.08 

\iaffe. 

Citjf  Diittim, 
13.17  feet. 

10.17 
7.  0 

....  14.25 
11.09 

8.  0 
7.  1 

. . . .  12.09 
11.17 

8.  0 

10.92 

7.  0 

. . . .  12.09 

....  ir».oi 

11.00 

11.04 

....  15.73 

Nominations  for  membership  were  read  and  balloteil  for. 

On  motion,  the  New  Bdliord  Public  Librnrv  was  ordereil 
to  l>e  placed  on  the  list  of  correspondents  to  receive  the  Pro- 
ceedin<:rs  from  the  besrinuinir. 

The  ballot-boxes  were  then  examineil  by  the  presiding  ofli- 
ccr,  and  the  following  persons  declared  duly  elected  members 
of  the  Society : 

Miss  Maria  Mitchell,  of  Yassar  College,  N.  Y. 

Mrs.  Mary  Somerville,  of  England,  now  of  Naples. 

Mrs.  Elizabeth  Agassi z,  of  Cambridge,  Mass. 

Charles  Darwin,  of  England. 

George  Rawlinson,  of  England. 

Louis  Gruner,  Ecole  des  i[ines,  Paris. 

Carl  Yogt,  of  Geneva. 

Carl  T.  E.  Yon  Siebold,  of  Munich. 

Carl  Fr.  Naumann,  of  Leipsig. 
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Ferdinand  Von  Ilochstetter,  of  Vienna. 

George  Von  Frauenfeld,  of  Vienna. 

Philip  T.  Tyson,  of  Baltimore. 

Edward  Hopper,  of  Philadelphia. 

Charles  Bullock,  of  Philadelphia. 

Alfred  M.  Mayer,  of  South  Bethlehem,  Pa. 

George  W.  Anderson,  of  West  Ilaverford,  Pa. 

And  the  Society  was  adjourned. 


Staled  Mi'ciinrj^  Xov,  o,  1SG9. 
Present,  liftcen  members. 

Mr.  Fraley,  Vice-President,  in  the  Chair. 

Mr.  Edward  Uopper  was  introduced  to  the  presiding  officer 
and  took  his  seat. 

I^etters  Jiccepting  menil>orship  were  rooeivod  from  Miss 
Maria  Mitchell,  dated  Vjissar  College,  I\)kecpsie,  Oct.  22d, 
Mrs.  Agassiz,  dated  Cnmhridge,  jSov.  1,  and  Prof.  Alircd  M. 
Mayer,  dated  Lehigh  University,  S.  Bethlehem,  Oct.  20, 18Gi». 

lA*tters  of  Envoi  were  received  from  the  Academies  at 
Vienna,  Guttingcn,  Stockhulm.  the  Koyal  Society,  and  the 
Miinclu'ster  Literary  ami  Philosophical  Society. 

Donations  for  the  Librarv  were  received  from  the  Acadc 
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niies  at  Stockholm,  St.  Petersburg,  Copenhagen,  and  Phila- 
delphia ;  the  Societies  at  Riga,  Moscow,  Bamberg,  Frankfort 
am  Main,  Manchester,  Quebec,  and  Montreal;  the  Geographi- 
cal and  Geological  Societies  of  A-^ienna,  the  Observatory  at 
Gottingen,  Prof.  Rutimeyer  at  Basil,  the  Observatory  of 
Montsauris,  the  Anthropological  Society  and  School  of  Mines, 
at  Paris,  the  Royal  Society,  and  Meteorological  Committee, 
R.  Geographical,  Zoological  and  Asiatic  Societies  at  London, 
the  R.  Geological  Society  at  Dublin,  the  Franklin  Institute, 
Prof.  Kirkwood,  and  the  Cornell  Library  at  Ithaca,  N.  Y. 

A  Communication  for  Publication  in  the  Proceedings  of 
the  Society  was  received  from  Dr.  Hayden,  entitled  Field 
Xotes  on  the  Geology  of  Colorado  and  New  Mexico,  by  F. 
V.  Ilayden,  U.  S.  Geologist. 

On  motion,  permission  was  granted  to  Mr.  George  Harding 
to  have  a  photographic  copy  made  of  the  Society's  engraved 
likeness  of  Chief  Justice  Marshall. 

Mr.  Price,  as  Chairman  of  the  Michaux  Legacy  Committee, 
rejjorted  that  the  Society  was  now  in  possession  of  the  docu- 
ments sent  by  M.  Carlier,  and  moved  the  following  resolution, 
which  was  adopted ; 

Kkrolved,  That  the  thanks  of  the  American  Philosophical  Society 
are  due  and  are  hereby  cordially  tendered  to  M.  Auguste  Carlier,  for  bis 
(Unvoted  attention  to  and  successful  accomplishment  of  the  establishment 
of  the  claim  of  the  society  for  the  legacy  given  by  the  will  of  the  late 
Andr»"j  Franoois  Michaux  for  its  use,  and  that  the  oliicei-s  of  the  society 
be  requested  to  transmit  a  copy  of  this  resolution  to  him,  in  testimony  of 
their  grateful  appreciation  of  his  disinterested  services  in  the  matter  of 
said  claim. 

A  paper  entitled  Second  Addition  to  the  History  of  the 
Fishes  of  the  Cretaceous  of  the  United  States,  by  Ed.  D.  Cope, 
was  presented  and  its  reading  postponed.     (See  page  240.) 

And  the  Society  was  adjourned. 
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Stated  Meeting,  Nov.  19th,  1869. 

Present,  fourteen  members. 

Mb.  Cresson,  Vice-President,  in  the  Chair. 

A  letter,  dated  Paris,  Oct.  25th,  1869,  was  read  from  M. 
CJaxlicr,  informing  the  Society  officially  of  the  termination  of 
his  duties  as  agent  for  the  Society  in  the  matter  of  the  Michaux 
Legacy. 

Circular  letters  were  read,  dated -Nov.  1,  1869,  from  Mr. 
-Axel  Erdmann,  chief  of  the  Geological  Survey  of  Sweden, 
^TiBouncing  the  transmission  of  charts  and  j)amphlet  descrip- 
tions of  the  Survey,  and  requesting  exchanges. 

Donations  for  the  Library  were  received  from  tlic  Swodisli 

Siarvey,  the  Geographical  Society  of  Paris,  the  London  Astro- 

^ioinical  Society,  the  Boston  Society  of  Natural  History,  Yale 

College,  Dr.  Newberry,  tlie  New  Jersey  Historical  Society,  tlie 

^ieneral  Superintendent  of  Freedinen  Schools  at  Wasliington, 

^nd  Dr.  J.  W.  Hoyt  of  Wisconsin. 

A  communication  was  read  entitled  "  On  Comets  and  Mete- 
ors, by  Daniel  Kirkwood,  LL.  D.,  Professor  in  Indiana  Uni- 
voTsity."     (See  page  215.) 

A  communication  was  read  bv  Judtre  Lowrie,  entitled  a 
^^areh  for  a  "  Normal  Cause  of  the  Kecession  of  Cosmical 
^odea."     (See  page  220.) 

Dr.  G.  B.  Wood  exhibited  a  number  of  Indian  relics,  disinter- 
^*-'<lfroni  a  bed  of  sand  in  the  neighl)orhood  of  his  residence  in 
^<^utliern  New  Jersey,  consisting  of  portions  of  the  skull  and 
^^o  bones  of  a  man.  who  had  been  buried  in  a  sitting  posture, 
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Avith  the  face  towards  the  East ;  and  a  finely  wrought  celt, 
hatchet  to  be  held  in  the  hand,  and  a  flaked  spear-head,  buri 
witli  the  corpse.    The  bones  were  not  fossilized ;  but  their  a 
cellated  tissues  were  filled  with  fnie  sand,  and  their  age 
piiared  very  considerable  when  a  comparison  was  institut- 
with  those  of  the  skeleton  of  a  white  man,  buried  in  the  sai 
neiglil)orhood,  about  a  century  ago.  There  were  also  obtaint 
from  that  neighborhood,  rubbed  and  furrowed  hammer-hea 
a  large  and  well  formed  pestle,  other  imj)lements  apparen- 
made  out  of  Delaware  pebbles,  and  a  large  quern,  or  mill-sto 
of  rock  brought  also  from  a  distance.     A  ridge,   compoe=5cjd 
chiefly  of  oyster-shc^ls,  near  by,  is  popularly  account<Hl  for      ^-'J 
supposing  it  to  have  been  formed  of  the  refuse  of  the  foocS-     of 
the  aborigines.     Dr.  II.  C.  Wood  explained  it  as  au  out-CE^c^p 
of  a  shell-bed  of  Eocene  Tertiary  age.     I^his  is  the  more    i  in- 
teresting, as  the  ^IVrtiaries  of  Xew  Jersey  have  been  suppo. 
to  belong  exelusively  to  the  Miocene  age. 

Dr.  H.  C.  Wood  communicated  to  the  Society  some  rcc 
experiments  which  lie  had  miide  with  Veratria,  after  which.  ^  ^® 
considered  it  proved,  that  purgation  was  connected  especia.!  ^J 
with  the  action  of  the  pneu mo-gastric  nerve-system. 

The  minutes  of  the  Board  of  Oflieers  and  Members  in  CoU-    ^^* 
cil  were  road. 

Dr.  Carson  di\scribed  the  character  of  the  Memoir  upon  *•    ^^^ 

IMiysiologirul  Qualities  of  American  Hem]),  and  the  reasons    i "* 

flufucing  the  Board  to  recommend  it,  not  for  the  MagellaivB-  ^**^» 
but  for  an  extra  premium,  in  accordance  with  the  action  of  t  ^•*^- 
Society,  of  date  Feb.  12,  1804 ;  whereupon,  on  the  motion.  ^^ 
Mr.  Vraley,  it  was 

Kesolvei),  That  an  ai)proj)riation  of  one  liundrc<l  dollars  be  made  fi"~'^^^ 


-Kit 


the  income  of  the  Ma«;enunic  Fund,  for  the  payment  of  the  said  prcmia:*   ■^.  * 
and  that  said  sum  Imj  transmitted  t(»  the  author  of  the  essay,  ^itli  a  ft"""™"   * 


able  certificate  enjjrossed  on  parchment,  of  the  award  of  said  prcmi 

said  certilicate  to  be  under  the  Seal  of  the  Society,  and  to  be  attested  ^ 

the  sijfnatui-e  of  the  otticyrs  thercof. 

Kesolvkd  :   That  said  essay  be  published  in  the  proceedings.  (P.  5 
Kew  nominations  Nos.  043  to  (54:8  were  read. 


) 
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ON  COMETS  AND  METEORS. 


By  Daniel  Kirkwood,  LL.  D.,  Professor  in  Indiana  University. 


Bead  be  fort  Hit  American  Philosophical  Society,  Nov.  10,  1869. 


Tlie  comets  which  passed  their  perihelia  in  Aiig^tst,  1802,  and  January, 
1866,  will  ever  be  memorable  iu  the  annals  of  science,  as  having  led  to  the 
discovery  of  the  intimate  relationship  between  comets  and  meteors. 
These  various  bodies  found  revolving  about  the  sun  in  very  eccentric 
orbits  may  all  be  regarded  as  similar  in  their  nature  and  origin,  differing 
mainly  iu  the  accidents  of  magnitude  and  density.  The  recent  researches, 
moreover,  of  Iloek,  Levcrrier  and  Schiaparelli,  have  led  to  the  conclusion 
that  such  objects  exist  in  great  numbera  in  the  intei*stellar  spaces  ;  that 
iu  consequence  of  the  sun's  progressive  motion  they  are  sometimes 
drawn  towards  the  \»ntre  of  our  system  ;  and  that  if  undisturbed  by  any 
of  the  lai-ge  ])lanet8  they  again  pass  off  in  parabolas  or  hyperbolas. 
When,  however,  as  must  sometimes  be  the  case,  they  approach  near 
Jupiter,  Saturn,  Uranus  or  Neptune,  their  orbits  may  be  transforme<l 
into  ellipses.  Such,  doubtless,  luis  been  the  origin  of  the  i>eri(>dicity  of 
the  August  and  November  meteors,  iis  well  iis  of  numerous  comets. 

In  the  pi*esent  paper  it  is  proposed  to  consider  the  probable  con- 
HC<|Uonce8  of  the  sun's  motion  thi*ough  regions  of  spac^e  in  which 
cosmicul  matter  is  widely  diffused  ;  to  compare  these  theoretical  de- 
ductions with  the  observed  phenomena  of  comets,  iiTolit<*s  and  falling 
stars ;  and  thus,  if  ]>ossilile,  explain  a  variety  of  facts  in  reganl  to  those 
iKxlies,  which  have  hitherto  received  no  satisfactory  explanation. 

1.  As  comets  now  mt>ving  in  ellii)tic  orbits  owe  their  iK'ritKlicity  t-o  the 
disturbing  action  of  the  major  planets,  and  as  this  planetarj-  influence  is 
sometimes  suflicient,  especially  in  the  case  of  Ju])iter  and  Saturn,  to 
change  the  dirrrtiitu  of  conietary  motion,  the  givat  majority  of  perii>dic 
comets  should  move  in  the  same  direction  with  the  planets.  Now,  of  the 
comets  known  to  be  elliptical  ,70  i)er  cent,  hace  direct  motion.  In  this 
resiwct.  therefore,  theory  and  obwrvation  aiH?  in  striking  harmony. 

2.  AVhen  the  rtOative  positiims  of  a  comet  and  the  disturbing  planet 
are  such  as  to  give  the  transformed  orbit  of  the  former  a  small  perihelion 
distance,  the  ci>met  must  return  t«»  the  point  at  which  it  received  its 
greatest  i>i*rturb;ition  ;  in  other  words,  to  the  orbit  of  the  planet.  The 
aphelia  of  the  comets  of  short  pcriinl  ought  therefoi'C  to  Ik?  found,  for  the 
most  iMirt,  in  tJw  ricinity  of  the  orhifM  of  the  mnjor  planetn.  The  actual 
diiitam*es  of  these  a]>helia  are  as  follows  : 
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IXo^-, 


i% 


I. 


Comeis  whose  Aphelion  Dis{anees  are  Nearly  Equal  to  5.20,  the  Bdt 

of  Jvpiter^$  Orbit. 


Comets. 


\Aph.Dist.\\         Comets. 


Aph.  Dist.  i 


1.  Encke's 

2.  18191V. 

3.  De  Vice's 

4.  Pijrott'8  (1748) 

5.  1867  II. 

6.  1743  I. 


4.09 
4.81 
5.02 
5.28 
^6.29 
^.32 


7.  1766  II. 

8.  1819  III. 

9.  Brorscn'g 

10.  D' Arrest's 

11.  Faye's 

12.  Biela's 


II.     Comets  whose  Aphelion  Distances  are  Nearly  Equal  to  9.54^  the  B€M 

of  Saturn's  Orbit. 


itft 


Comets. 

Aph.  Diet. 

1.  Peters'  (1846  VI.) 

2.  Tuttle's  (18581.) 

9.45 
10.42 

III.     Corned,  whose  Aphelion  Distances  are  Nearly  Equal  to  19.18^      ^ 

Radius  of  Uranus' s  Orbit. 


Comets. 


Aph.  Diet. 


1.  1867  I. 

19.28 

2.  Nov.  Meteors. 

19.05 

3.  1866  1. 

19.02 

IV.     Comets  wJwse  Aphelion  Distances  are  Nearly  Equal  to  30.04, 

Radius  of  Neptune's  Orbit. 


^he 


Comets. 


1.  Westi)liar8(l8021V.) 
.  2.  Pons'  (1812)  ! 

I  3.  Gibers'  (1815)  ! 


Ap?i  Dijft 

31.07 
33.41 
34.05 


Comets. 


4   De  Vico's(1846IV.) 
r..  Brorscirs  (1847  V.) 
6.  Halley's 


34.35 
35.07 
35.37 


The  coincidences  liei-e  pointed  out  (some  of  which  have  been  noticed b^^ 
otliers, )  appear,  then,  to  be  necessary  consequences  of  the  motion  of  tb^ 
solar  system  through  spaces  occupied  liy  meteoric  nebulaQ.    Ilence  tb^'' 
observed  facts  receive  an  obvious  explanation. 

In  regard  to  comets  of  long  peiiod  we  have  only  to  remark  that)  for  an; 
tiling  we  know  to  the  contrary,  there  may  be  causes  of  perturbation  £i^ 
exterior  to  the  orbit  of  Neptune.  • 

3.  From  what  we  observe  in  regard  to  the  larger  bodies  of  the  unive 
—a  clustering  tendency  being  everywhere  apparent, — it  seems   higlit; 
improbable  that  cmnetic,  and  meteoric  matter  should  be  uniformly  diffuscc^^ 
through  space.     We  would  expect,  on  the  contrary',  to  find  it  collected  i^^ 
cosmical  clouds,  similar  to  the  visible  nebuUe.     Now,  this,  in  fact,  is  p] 
cisely  what  has  I  ecu  ols2r\'ed  in  legard  both  to  comets  and  meteors.    I 
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150  years,  from  1600  to  1750,  16  comets  were  visible  to  the  naked  eye  ;♦ 
of  which  8  appeared  in  the  25  years  from  1664  to  1689.  Again,  duting 
60  years,  from  1750  to  1810,  only  5  comets  were  visible  to  the  naked  eye, 
while  in  the  next  50  years  there  were  double  that  number.  Tlie  probable 
cause  of  such  variations  is  sufficiently  obvious.  As  the  sun  in  his  pro- 
progressive  motion  approaches  a  cometary  group,  the  latter  must,  by 
reason  of  his  attraction,  move  towanl  the  centre^f  our  system,  the  nearer 
members  with  greater  velocity  than  the  more  remote.  Those  of  the  same 
cluster  would  enter  the  solar  domain  at  periods  not  very  distant  from  each 
other ;  the  forms  of  their  orbits  depending  upon  their  original  relative 
positions  with  reference  to  the  sun's  course,  and  also  on  planetary  per- 
turbation. It  is  evident  also  tliat  the  passage  of  the  solar  system  through 
a  region  of  space  comparatively  destitute  of  cometic  clusters  would  be 
indicated  by  a  corresponding  paucity  of  comets.  By  the  examination, 
moreover,  of  any  complete  table  of  falling  stars  we  shall  find  a  still  more 
marked  variation  in  the  frequency  of  meteoric  showers. 

Previous  to  1883,  the  periodicity  of  shooting  stars  had  not  been  sus- 
I>ected.  Hence  tlie  showers  seen  up  to  that  date  vere  obfiervad  acei- 
dsntaUy.  Since  the  great  display  of  tliat  year,  however,  ftUey  havie  been 
regularly  looked  for^  especially  at  the  November  and  August  epochs. 
Consequently  the  numbers  recently  observed  canfiot  properly  be  copi- 
panxi  with  those  of  fohner  periods^  Now,  according  to  the  Catalogx^e  of 
Quetelct,  244  meteoric  showers  were  observed  from  tlie  Christian  era  to 
1883.     These  were  di^tributod  ^&  follows : 


Ctnturie*. 

So.  of      ' 
Xhow^r$. 

Centuriti. 

1 

Xo.  of 
Bhffftrrrs. 

0  to    100 

5 

1000  to  1100 

22 

too  to    200 

0 

1100  to  1200 

12 

100  to    800 

1         » 

1200  to  1800 

8 

800  to    400 

'         1 

1800  to  1400 

4 

400  to    500 

1 

1400  to  1500 

4 

500  to    600 

20 

1500  to  1600 

7 

600  to    700 

1 

1600  to  1700 

t 

700  to    800 

^^       , 

1700  to  1800 

24 

800  to    000 

87       ' 

1800  to  1833 

48 

900  to  KKX) 

81 

A  remarkable  secular  variation  in  the  numler  of  showers  is  obvious 
from  the  forejjoing  table.  During  the  5  centuries  from  700  to  1200,  116 
displays  are  rccordc<l ;  while  in  the  5  succeeding,  from  1200  to  1700,  the 
number  is  only  25.  It  will  also  iK^obseived  that  another  period  of  abun- 
dance commenced  with  the  18th  century.  A  catalogue  of  meteoric  stone- 
falls  indicates  also  a  corresponding  increase  in  the  numl)er  of  wrolites, 
which  cannot  W  wholly  accounted  for  by  the  increased  numlier  of  ob- 
senrcrs.  Now,  thei-e  are  two  obvious  mctlio<ls  by  which  these  variations 
may  be  explained.     Either  (1)  the  orbits  of  the  meteoric  rings  which 
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intei-sect  the  earth's  path  were  so  changed  by  perturbation  towards  the 
close  of  the  12th  century  as  to  prevent  the  appulse  of  the  meteoric  groups 
with  the  earth's  atmosphere  ;  or,  (2)  the  nebulous  matter  is  very  unequally 
diffused  through  the  sidereal  spaces.  That  the  former  has  not  been  the 
principal  cause  is  rendered  extremely  probable  by  the  fact  that  tlie  num- 
ber of  epochs  of  periodical  showers  was  no  greater  during  the  cycle  of 
abundance  than  in  that  of  paucity.  We  conclude,  therefore,  that  during 
the  interval  from  700  to  1200  the  solar  system  was  passing  through,  or 
near,  a  meteoric  cloud  of  very  great  extent ;  that  from  1200  to  1700  it  was 
ti*aversing  a  region  comparatively  destitute  of  such  matter;  and  that 
about  the  commencement  of  the  18th  century  it  again  entered  a  similar 
nebula  of  unknown  extent. 

The  fact  that  the  August  meteors,  which  have  been  so  often  subse- 
quently observed,  were  first  noticed  in  811,  rendei*s  it  probable  that  tlie 
cluster  was  introduced  into  the  planetary  system  not  long  previous  to  the 
year  800.  It  may  be  also  worthy  of  remark  that  the  elements  of  the  comet 
of  770  A.  D.,  are  not  very  different  from  those  of  the  August  meteors 
and  the  3d  comet  of  1802.* 

Adopting  Struvc's  estimate  of  the  sun's  orbital  velocity,  we  find  the 
diameter  of  the  nebula  traversed  in  500  yeais  to  be  14  times  that  of 
Neptune's  orbit. 

It  is  remarkable  that  with  the  exception  of  Mars  the  perihelia  of  the 
orbits  of  all  the  principal  planets  fall  in  the  same  semi-circle  of  lon- 
gitude— a  fact  which  can  hardly  be  ivgarded  as  accidental.  Now,  if  the 
orbits  were  orginally  circular,  the  motion  of  the  solar  system  through  a 
nebulous  mass  not  of  uniform  density  would  have  the  obvious  efiect  of 
compelling  the  planets  to  deviate  from  their  primitive  orbits  and  move  in 
ellipses  of  various  eccentricities.  It  is  easy  to  perceive,  moreover,  that 
the  original  i)erilielion  points  of  all  the  orbits  would  be  on  that  side  of 
the  system  which  ha^  passed  thi'<)ugh  the  rai*er  portion  of  the  nebulous 
mass.  We  have  thus  a  possible  cause  of  the  eccentricity  of  the  planetary 
orbits,  as  well  as  of  the  observed  distribution  of  their  perihelia. f 

4.  The  particles  of  a  cometic  mass,  being  at  unequal  distances  from 
the  sun,  will  tend  to  move  at  different  rates  and  in  somewhat  difTeixmt 
orbits.  This  tendency  will  gradually  overcome  the  feeble  attractive  force 
between  the  particles  themselves.  The  most  distant  parts  will  thus 
become  se])amted  from  the  nucleus,  and  move  in  indei)endent  orbits. 
The  motion  of  such  meteoric  matt<?r  will  be  in  the  same  plane  with  that 
of  the  parent  comet ;  the  orbit  of  the  former,  however,  IxMng  generally 
exterior  to  that  of  the  latter.  The  connection  recently  discovered  be- 
tween comets  and  meteors,  and  especially  the  fact  that  the  period  of  the 

*  The  Interval  between  the  perihelion  passnue  of  770  and  that  of  l.Sfi2  Is  eqna]  to  9  periods  of  121.36 
years.  Oppolzcr's  deternilnallon  of  the  period  of  IH62  111.  Is  121.5  .vears.  Hind  remarks  that  the 
eleiuentH  of  theconu't  of  770are  '•  rather  uncertain,"  hut  says  "that  theK«^neral  character  of  the 
orbit  Is  decided."  It  may  be  worthy  of  remark  that  a  great  meteoric  shower,  the  exact  date  of 
which  has  not  been  preserved,  occurred  In  770. 

t  This  suggestion  Is  due  to  U.  A.  Froctor,  F.  it.  A.  S.,  the  distinguished  author  of  "Saturn and  Its 
System.*'  » 
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November  group  is  somewhat  greater  than  that  of  the  comet  of  1806,  are 
in  striking  harmony  with  the  views  here  presented. 

5.  Owing  to  this  loss  of  matter,  periodic  comets  must  become  less 
brilliant,  other  things  being  equal,  at  each  successive  i-eturu  ; — a  fact 
observed  in  regard  to  the  comets  of  Halley  and  Biela. 

C.  The  line  of  apsides  of  a  large  proportion  of  comets  will  be  approxi- 
mately coincident  with  the  solar  orbit.  The  point  towards  which  the  sun 
is  moving  is  in  longitude  about  260^.  The  quadrants  bisected  by  this 
point  and  that  directly  opposite  extend  from  215^  to  305°,  and  from  S5^ 
to  125°.  The  number  of  cometary  perihelia  found  in  these  quadrants  up 
to  July,  1868,  (periodic  comets  being  counted  but  once)  was  159,  or  62  per 
cent. ;  in  the  other  two  quadrants,  98,  or  38  per  cent. 

Tlus  tendency  of  the  perihelia  to  crowd  together  in  two  opposite 
regions  has  been  noticed  by  different  writers. 

7.  Comets  whose  positions  before  entering  our  system  were  very  remote 
from  the  solar  orbit  must  have  oterUtken  the  sun  in  its  progressive  mo- 
tion; hence  their  perihelia  must  fall  for  the  most  part,  in  the  vicinity  of 
the  point  towards  which  the  sun  is  moving;  and  they  must  in  general 
have  very  small  perihelion  distances.  Now,  what  are  the  observed  facts 
in  regard  to  the  longitudes  of  the  perihelia  of  the  comets  which  have  ap- 
proached within  the  least  distance  of  the  sun^s  surface?  But  three  have 
had  a  perihelion  distance  less  than  0.01.  All  these,  it  will  be  seen  by  the 
following  table,  have  their  perihelia  in  close  proximity  to  tlie  point  in- 
ferred to: 

I.     Comets  ichosf  Perihelion  Distances  are  Less  than  0.01. 


Pfrihrlion  Patsagf. 


Prr.  Dint.         Louff.  of  Ptr. 


1. 
O 

8. 


166S,  Feb. 
1(;80,  Di'c. 
1843,  Feb. 


28(f.  13  A. 
17      23 
9 


07 


0.0047 
0.00(»2 
0.0055 


277^ 
262 

27H 


40 
39 


In  table  II.  all  but  the  last  have  their  perihelia  in  the  same  <inadrant. 
II.     Comets  whose  PeriJielion   Distances  are  Greater  than  0.01  and  Less 

than  0.05. 


Pfrikflicm    Prtsfnfjr. 

Per.  J>ist. 

Long. 

of  Per, 

,  1. 

16H9,  Nov.      29(f. 

4/4. 

0.0189 

269  ^ 

41' 

0 

1816.  March     1 

8 

0.(M85 

267 

35 

3. 

1826,  Nov.      IS 

9 

0.0268 

315 

31 

4. 

1847,  March  30 

6 

0.0425 

276 

0 

5. 

1865,  Jan.      14 

i 

0.02()0 

141 

15 

The  perihelion  of  the  lii-st  comet  in  table  III.  is  remote  from  the 
direction  of  the  sun's  motion;  that  of  the  second  is  distant  but  14  ,  and 
of  thethinl,  21'. 
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III.     Comets  iDhose  PeriMion  Distances  are  Greater  than  0.05  and  Less 

tJian  0.1. 


Perihelion  Passage. 

Per.  Dist, 

Lcmg.  of  Per. 

1.  1598,  July      18d.  ISA. 

2.  1780,  Sept.     80     22 
8.    1821,  March  21      12 

0.0891 

0.0963 
0.0918 

176^     19' 
240       85 
239       29 

"With  greater  perihelion  distances  the  tendency  of  the  perihelia  to  crowd 
together  around  the  point  indicated  is  less  distinctly  marked. 

8.  Few  comets  of  small  perihelion  distance  should  have  their  perihelia 
in  the  vicinity  of  longitude  80*^,  the  point  opposite  that  towards  which 
the  sun  is  moving.  Accordingly  we  find,  by  examining  a  table  of  com- 
etary  elements,  that  with  a  perihelion  distance  less  than  0.1,  there  is  not 
a  single  perihelion  between  85°  and  125^ ;  between  0.1  and  0.2,  bat  3; 
and  between  0.2  and  0.3  only  1. 

Bloominoton,  Indiana,  September  lithy  1869. 


A  SEARCH  FOR  A  NORMAL   CAUSE  OF  THE  RECESSION  OF 

COSMICAL  NODES. 

By  Hon.  Walter  II.  Lowrie. 

Read  before  Hie  American  Philosophical  Society,  Nov.  19,  1869. 

The  analogy  between  the  recession  of  the  nodes  of  all  the  planets  and 
satellites  of  the  solar  system,  including  that  of  the  earth,  called  the  pre- 
cession of  the  equinoxes,  is  so  complete  and  manifest  that  the  mind,  on 
the  discovery  of  it,  naturally  inclines  to  attribute  them  all  to  like  causes. 
These  phenomena  have  not  been  so  treatetl  heretofore,  but  have  been  re- 
garded as  disturbances  produced  by  various  causes,  tlie  influence  of  which 
I  do  not  feel  entitled  to  question,  while  I  think  there  is  a  normal  cause 
which  ought  to  be  considered* 

It  seems  to  me  \jo  be  a  proposition  of  axiomatic  plainness,  that,  in  any 
system  or  sub-system  of  moving  bodies,  all  its  i)eriodic  motions  ought 
to  be  presumed  normal,  rather  than  abnormal,  that  is,  the  causes  of  them 
ought  to  be  first  sought  in  tlie  plan  of  the  system  itself;  and  only  when 
this  search  fails  ought  we  to  susi)ect  them  to  be  disturbances  caused  by 
forces  which  are  alien  to  the  system.  Thus,  all  the  periodic  motions  of 
the  planets  ought  to  be  pi-esunied  to  depend  on  their  i-elation  to  the  sun, 
until  the  contrary  appears ;  and  all  the  periodic  motions  of  the  satellites 
ought  to  be  presumed  to  deiwnd  upon  their  several  planets. 
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Our  scientific  systems  consist  only  of  the  elements  from  which,  and  of 
the  order  by  which  we  construct  them,  and  are,  therefoi*e,  charged  with 
ail  the  defects  of  our  knowledge  and  constructive  skill.  In  the  early 
stages  of  astronomy,  many  phenomena  were  treated  as  exceptional  and 
disturbing,  which  are  now  known  to  be  normal  pulsations  of  the  vis  viva 
of  the  solar  system,  because  now  this  force  is  better  comprehended.  And 
the  same  is  true  of  all  growing  sciences.  All  our  scientific  systems  are 
accustomed  to  discover  that  their  ideals  of  nature  are  often  very  unreal, 
and  that  the  perturbations,  which  they  attribute  to  nature,  belong  only 
to  themselves.  Kewly  discovered  facts  or  principles  must  always  causo 
some  derangement  or  re-arrangement  of  the  old  furniture  of  the  school 
that  admits  them. 

Now  that  we  know  that  the  solar  system  is  a  part  of  a  much  grander 
system,  in  which  the  sim  itself  revolves,  we  have  a  fact  which  is,  in  many 
respects  of  great  astronomical  importance,  and  which  did  not  enter  into 
the  inductions  of  former  times  ;  and  considering  its  character,  it  is  not 
unnatural  to  suppose  that  it  is  an  essential  element  in  all  the  motions  of 
the  system.  If  this  be  so,  then  our  whole  system  of  astronomical 
dynamics  must,  to  some  extent,  open  up  to  admit  its  influence  and  to 
submit  to  such  modifications  an  it  may  require. 

This  fact  can  no  more  be  without  influence  on  the  motions  of  the  plan- 
ets, than  can  be  the  revolution  of  tlie  planets  on  their  satellites.  It  ne- 
cessarily made  a  great  change  in  our  knowledge  of  the  foi-m  of  planetary 
orbits,  though  it  may  not  greatly  change  our  reasoning  about  them. 
And  yet,  what  is  the  parallax  of  a  star  worth  to  us  now,  unless  we  know 
whether  the  sun's  motion  (say  150,000,000  miles  a  year)  was  taken  into 
account,  and  whether  the  base  of  tlie  parallactic  angle  was  190,000,000 
-  75,000,000  miles,  or  190,000,000-75,000,000,  or  some  chord  of  inter- 
mediate length  ?  How,  without  this,  shall  we  value  any  ancient  obser- 
vation of  the  place  of  a  star,  or  tlie  record  of  stellar  movements  sup- 
posed to  be  made  in  the  construction  of  the  pyramids?  It  may  now  be 
thought  better  to  take  one,  or  ten,  or  more  years  of  the  sun's  motion 
in  the  base  of  such  an  angle. 

Such  changes  in  scientific  theories  do  not  often  make  any  serious 
changes  in  the  laws  which  observation  had  discovered  as  facts,  but  rather 
account  for  them,  and  show  the  common  bond  that  unites  them  in  nature 
and  in  reason.  When  the  centre  of  cosmical  motion  was  transferred 
from  the  earth  to  the  sun,  the  laws  of  the  solar  system,  as  they  had  been 
learned  before,  were  not  annulled.  When  light  changed  its  base  from 
EMISSION  to  "UNDULATION,  the  laws  of  optics  were  not  seriously  aflected. 
A  law  may  be  true  as  an  expression  of  observed  phenomena,  even  when 
its  principle  is  unknown  or  mistaken,  or  when  it  is  erroneously  supposed 
to  be  itself  a  final  and  independent  principle. 

I  think  the  normal  cause,  not  to  speak  of  disturbing  ones,  of  the  re- 
cession of  the  nodes  can  be  found  in  the  system  or  sub-system  to  which 
the  motion  belongs,  and  that  it  is  the  same  everywhere.  It  seems  to  me 
to  be  a  necessary  conse(j[ucnce  of  tlie  inclination  of  the  dependent  to  the 
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principal  orbit,  and,  so  far  as  we  know,  this  form  pervades  the  whole 
solar  system. 

True,  we  know  not  yet  the  direction  of  the  real  orbit  of  the  sun,  and, 
therefore,  cannot  tell  how  the  other  orbits  are  inclined  to  it.  But  we 
know  that  all  the  others  have  different  inclinations,  and  tliat,  therefore, 
not  more  than  one,  and  probably  none,  of  them  coincides  witli  the  sun's. 
And  if  the  observations  of  Sir  William  Herschel  and  his  successors,  on 
the  coui*se  of  the  sun,  are  near  the  truth,  then  it  is  proved  that  all  are  so 
inclined  ;  and  we  do  not  mark  recessions  on  the  sun*s  orbit  because  we 
have  not  yet  found  where  it  is.  Finding  the  law  that  recession  of  nodes 
always  accompanies  their  existence,  we  naturally  expect  a  like  cause  for 
all  cases,  a  cause  growing  out  of  like  relations  to  the  main  force  of  the 
system  or  sub-system  ;  and  thei^efore  we  ought  to  study  how  the  central 
force  operates  on  a  dependent  body  moving  in  that  form. 

Let  us  be  sure,  even  at  the  risk  at  an  unnecessary  presentation  of  rudi- 
ments, that  we  have  a  right  possession  of  this  phenomenon  of  the  reces- 
sion of  the  nodes,  and  that  it  is  a  phenomenon  of  the  earth's  motion.  It 
is,  of  course,  difficult  for  a  person  unused  to  the  study  of  the  motions  of 
the  solar  system  to  form  or  retain  very  clear  conceptions  of  all  their 
changing  complications.  He  will  often  be  mistaken  in  his  geometry  of 
the  heavens,  and  may  seldom  have  the  pleasure  of  moi*e  than  a  transient 
confidence  in  his  conceptions  about  it.  Occupying  a  revolving  and  rotat- 
ing position,  and  obliged  to  find  from  it  the  courses  and  velocities  of  the 
shifting  currents  of  the  cosmical  ocean,  and  fix  them  by  the  floating  land- 
marks of  the  skies,  he  will  often  get  confused  and  suspect  himself  in- 
competent. 

We  shall  not  need  to  go  beyond  the  instances  of  the  earth  and  moon  to 
get  iHustrations  of  this  motion  sufhcient  to  sliow  its  unity  of  fonn  and 
unity  of  relation  to  the  central  body.  It  is  involved  in  the  geometrical 
conception  of  a  cosmical  system,  that,  whei*e  its  orbital  planes  differ  in 
inclination,  each  must  internode  with  all  the  others  by  a  lino  passing 
through  their  common  centre,  and  this  is  the  line  of  it«  nodes.  But  if 
the  planes  always  maintained  the  same  direction  in  si)ace,  there  could  be 
no  motion  of  nodes,  and  these  cross-roads  of  the  skies  would  be  less  im- 
portant and  interesting  than  they  now  are. 

It  is  admitted  that  tlie  axes  of  rotation  of  all  the  i)lanets  and  satellites, 
except  the  earth,  are  fixed  and  stable,  so  that  they  change  direction  only 
%nih  their  orbital  i)lanes  and  not  in  them,  and  it  is  supposed  that  the 
earth  alone  tilts  in  its  plane.  It  is  admitted  also  that  all  these  planes  ex- 
cept the  earth's  have  a  constant  warping  or  tilting  motion  westward,  and 
that  their  bodies  tilt  inih  them,  and  this  causes  these  planes  to  cut  through 
any  fixed  plane  further  westward  in  each  revolution,  and  the  lines  of  their 
nodes  to  recede  on  any  such  plane,  and  the  ecliptic  is  taken  as  such  a 
one  ;  but  it  is  supi)0scd  that  a  similar  api)earance  is  produced,  relative  to 
the  earth,  by  a  tilting  of  the  earth  itself  in  its  plane,  marked  by  its  ecpia- 
tor  on  the  ecliptic,  and  not  by  a  tilting  of  its  plane.     If  this  be  so,  then 
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tlie  earth  has  the  same  tilt  in  the  inoon*s  plane  also,  and  this  would  be  a 
fuither  anomaly. 

Possibly  these  differences  of  statement  may  be  accounted  for  from  the 
fact,  that,  besides  our  ignorance  of  the  sun's  motion,  the  i*eccssion  of 
nodes  can  have  value  for  us  only  as  the  nodes  are  stations  on  the  earth's 
orbital  plane,  and  can  be  noted  as  crossings  of  this  gi^at  highway;  and, 
of  course,  the  ecliptic  can  be  no  measure  of  its  own  inclination,  or  revo- 
lutions, or  recession.  Certainly  the  ecliptic  does  appear  to  have  a  tilting 
motion,  completing  a  revolution  in  2o,8G8  years,  so  that  the  sun,  in  that 
time,  will  appear  to  pass  over  all  the  stars  that  ai*e  between  the  tropical 
circles.  And  why  should  we  treat  this  as  only  an  appaient  motion  of  the 
earth' s^orbital  plane,  while  admitting  that  it  is  real  in  all  other  cases? 

It  may  help  us  here  if  we  take  notice  of  a  class  of  cases  wherein 
there  is  a  i*eal  tilting  of  the  axis  of  rotation  of  a  body  iVi  its  orbital  plane. 
Tliey  are  all  cases  where  a  body  moves  in  two  planes  at  once  ;  as  a  planet 
with  a  satellite,  having  an  inclhied  orbit,  where  there  is  a  conflict  of  two 
forccF,  represented  by  the  two  planes,  and  an  acconmio<lation  between 
them.  Here  we  assume  that  the  earth,  without  the  moon,  would  have  no 
tilt  or  change  of  direction  of  its  axis  in  its  own  plane.  But  it  is  also  in  the 
moon's  plane,  and  this  has  a  tilting  revolution  round  the  earth  in  10  years. 
Tlien  tliis  relation  of  the  earth  and  moon  is  analogous  to  their  connection 
by  a  lever,  representing  their  mutual  attraction  in  the  line  of  the  moon's 
nodes,  the  fulcnim  being  their  common  centre  of  gravity.  If  the  earth's 
axis  had  a  fixed  position  on  this  lever,  it  would  go  with  it,  and  thus  have 
a  real  tilt  in  its  own  plane  eciual  to  double  the  inclination  of  the  moon's 
plane.  But  it  is  held  by  the  greater  force  rcj)rcsentcd  by  its  own  j>lanc 
and  its  centre,  so  that  this  tilt  is  very  small,  called  its  nutation,  having  a 
period  of  nineteen  years,  ami  being  only  another  aspect  of  the  revolution 
of  the  moon's  no<les.  It  wouhl  perform  an  ellij)se  round  the  ideal  pole 
of  the  heavens ;  but,  by  its  combination  with  the  greater  motion  of  the 
earth's  pole  by  the  recession  of  if  a  nodes,  it  becomes  a  series  of  19- year 
scollops  in  that  ellipse.  Here  is  a  case  and  a  cause  of  tilting  in  a  i)lane, 
which  no  doubt  exists  in  all  i»lanets  which  have  satellites,  and  even  in  the 
8im  itsi'lf,  and  I  think  that  no  other  such  a  case  is  known  to  astronomy. 

We  know  of  no  cosmical  cause  for  this  fixedness  nf  axes  of  rotation  ; 
but,  without  it,  we  could  have  no  science  of*  astronomy,  no  measure  of 
time,  no  measure  of  direction  or  position  beyond  the  earth  itself;  for 
upon  this  depends,  directly  or  indirectly,  all  our  astronomical  measures. 
If  the  earth's  orbital  plane  tilts  and  revolves,  and  thus  changes  tlie  direc- 
tion of  the  earth's  axis,  it  is  witli  so  slow  a  movement  as  not  to  eml>arrass 
the  observations  and  calculations  of  a  human  lifetime,  and  scarcely  those 
of  human  history,  but  only  to  mark  tlM)se  immense  ]>erio(ls  by  which 
eternity  is  terraced  off  before  and  behind  us.  If  this  plane  does  thus 
i*evolve,  and  if  its  axis  is  inclined  to  the  axis  of  the  earth,  no  matter  what 
may  l>e  the  dip  of  its  tilt,  the  poles  of  the  two  axes  will  revolve  around 
each  other,  and  always  maintain  to  each  other  the  sauu;  angle  of  incli- 
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nation,  unless  there  be  some  cause  tliat  affects  the  fixedness  of  one  of 
them. 

Wc  are  to  seek  the  cause  of  recession  of  nodes  in  a  system  so  con- 
structed and  so  operating,  by  the  force  of  cosmical  attraction,  that  tliis 
very  force  will  api)ear  to  he  the  cause,  and  that  wo  may  see  its  mode  of 
operation,  if  it  be  really  there.  To  illustrate  such  a  structure,  we  may 
take  any  planet  or  satellite  of  the  solar  system  ;  for  all  alike  have  tliis 
cosmical  force  and  this  inclination  of  orbital  plane,  and  this  i-ecession  of 
nodes. 

We  take  the  moon  in  its  revolution.  Because  of  this  inclination,  one 
half  of  its  orbit  is  above  and  the  other  half  lielow  the  plane  of  the  earth's 
orbit.  While  the  earth  is  sweeping  around  iu  its  great  orbit^  it  swings 
the  moon  around  it,  as  upon  an  epicycle  of  which  the  earth  is  the  centre. 
A  projwr  conception  of  these  two  motions  in  relation  to  each  other  gives 
us  the  direction  of  the  central  force  wliich  procluces  the  moon's  motion. 

It  is  never  directed  from  a  point  fixed  as  the  centre  of  the  orbit^  nor 
from  a  straight  line,  constituted  by  a  motion  of  such  a  point,  but  from  a 
centre  always  moving  in  a  line  curving  eastwardly,  and  in  a  direction  dif- 
fering from  that  of  the  moon's  orbit  according  to  the  different  inclinations 
of  the  earth's  and  the  moon's  orbits.  It  is  the  very  foree  which  bcai-s  the 
moon  forwaixl  in  space,  and  yet,  by  reason  of  the  fonn  of  their  connec- 
tion, it  is  always  moving  laterally  and  eastwanily  out  of  the  centre  of  the 
moon's  i)lane,  and  tending  also  to  push  forward  through  and  beyond  the 
I)lane,  and  thus  it  is  all  the  while  exerting  its  force  in  a  sort  of  twisting  of 
the  moon's  orbit  into  peri)etuid  accommodation  to  the  curve  of  the  orbit 
of  its  primary. 

The  result  of  this  is,  that  no  nintter  wliat  may  be  the  position  of  the 
moon's  plane,  this  force,  always  (lei)arting  from  a  right  line,  constjintly 
draws  the  moon  down  or  up  through  the  plane  of  the  earth's  orbit  sooner 
iu  each  successive  revolution  ;  and  this  is  equivalent  t(»  a  westward  warp- 
ing or  tilting  motion  of  the  moon's  plane,  so  tliat  it  cuts  that  of  the  earth 
more  and  more  westward  in  each  revolution  ;  and  this  would  constitute  a 
constant  recessi(m  of  the  ncwlcs,  even  if  there  were  no  other  causes  of  it ; 
and  it  ought  not  to  be  overlooked. 

If  this  is  a  correct  reading  of  this  force  and  its  dci)endent  motions, 
which  I  submit  to  those  who  may  consider  the  suliject  worth  thinking 
about,  then  the  central  force  of  every  planet  operates  in  precisely  the 
same  form  on  its  satellites,  where  their  orbital  i)lanes  are  inclined,  varied 
only  according  to  their  degrees  of  inclination.  Ar.d,  of  course,  the  sun 
(assuming  its  moticm  to  be  as  heretofore  stated)  oi)ei'ates  in  tlie  same  way 
upon  all  the  planets,  so  ;is  to  produce  a  recession  of  their  ncKles ;  and  the 
phenomenon  of  recession  of  ncnlcs,  even  if  not  entirely  normal,  has  a  per- 
fectly normal  cause. 

It  follows  also,  th;\t  wherever  mc  find  a  constnnt  recession  of  the  utiles 
of  a  secondary  body,  wu  in;iy  naturally  iiifrr  that  its  primary  is  itself  re- 
volving around  sonic  central  body  ;  though  it  will  lie  hnpohsible  to  say  that 
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this  product  of  the  central  force  may  not  be  entirely  merged  in  the  pro- 
duct of  some  disturbing  force. 

Dr.  Whewell  regards  the  discovery  of  the  precession  of  the  equinoxes, 
resulting  from  the  attracti(m  of  the  sun  and  moon  on  the  earth's  equa- 
torial protuberance,  as  a  remarkable  eximiple  of  the  consilience  of  induc- 
tions ;  but  surely  this  consilience  is  more  impressive  when  wo  notice 
that  that  fonn  of  attraction  is  enterely  singular,  not  being  known  to  exist 
in  any  other,  even  analogous,  case ;  whereas,  the  form  here  suggested  ap- 
plies to  every  case  where  thei-c  are  revolving  nodes  ;  that  it  presents  the 
motion  as  a  jxirfectly  normal  consequence  of  the  central  force  of  each 
system  orsul>-system,  operating  diiectly  upon  its  dependent  body  according 
to  the  relation  of  its  orbit ;  and  that  it  i*ecognizes  a  physical,  along  with 
a  formal,  unity  in  the  plan  of  the  wliole  system,  and  satisfies  the  second 
of  Newton's  *' Rules  of  philosophizing,"  that  **  Natural  effects  of  the 
same  kind  are  to  be  referred  to  the  same  cause,  so  far  as  can  be  done.'* 
The  other  theory  has  this  difficulty  to  contend  with  :  that  we  suppose  all 
planets  to  have  equatorial  protuberances,  as  an  effect  of  rotation  ;  and,  so 
far  as  we  know,  all  have  inclined  axes  ;  and  yet  we  do  not  attribute  to 
them  precession  of  equinoxes  and  i*ecession  of  nodes  as  two  different 
motions.     Both  exist,  but  only  as  different  aspects  of  the  same  motion. 

But  the  views  hero  presented  are  not  without  serious  difficulty  in  their 
ulterior  application.  If  the  cause  here  suggt^sted  is  true,  then  it  seems 
natural  to  seek  some  proportion  in  time  between  the  revolutions  of  the 
nodes  and  those  of  the  central  bodies  on  which  they  depend  ;  a  proportion 
modified  by  the  differences  of  relation  in  space  and  time  in  which  the 
several  secondaries  stand  to  their  primaries.  I  do  not  discover  the  law  of 
such  a  proportion,  or  even  that  it  surely  exists.  If  it  were  discovered  it 
would  probably  be  of  use  in  seeking  the  period  and  orbit  of  the  sun's  revo- 
lution. 

So  far  as  our  knowledge  goes  at  present,  we  find  that  it  always  requires 
many  revolutions  of  a  planet  or  satellite  for  one  revolution  of  its  nodes, 
and  they  differ  very  greatly.  In  one  revolution  of  its  nodes  jSIercury  re- 
volves in  its  orbit  over  500,000  times  ;  Venus,  100,000  ;  the  earth,  25,000  ; 
Mars,  27,000;  Jupiter,  near  7,000;  Saturn,  2,200  ;  and  Uranus,  428.  No 
others  revolve  in  so  slK>rt  a  iiine  as  those  of  the  earth.  Among  the  satel- 
lites, the  moon  revolves  2.30  times  for  one  revolution  of  its  nodes ;  Jupi- 
ter's 2d  satellite,  ^,000;  its  3d,  7,000;  its  4th,  11,000  times. 

And  in  all  known  cases  the  central  b(Mly  revolves  more  frequently  than 
the  nodes  of  its  dependent.  Thus  the  earth  revolves  in  its  orbit  near  19 
times  for  one  revolution  of  the  mcjon's  nodes;  Jupiter  2^  times  for  once 
of  the  nodes  of  its  2d  satellite,  12  times  for  its  od,  and  45  times  fin- 
its  4th  satellite.  All  this  would  seem  to  indicate?  a  perioil  for  the  sun's 
revolution  round  its  unknown  centre,  which  would  be  a  very  small  frac- 
tion of  any  estimate  of  it  that  1  have  seen,  founded  on  observations  of 
Rttdlar  parallaxes.  1  find  no  chie  to  the  solution  of  this  ai)parent  anomaly; 
I  hoi>e  some  other  inquirer  may. 


Wood.J  ,     2X,6  [Nov.  19, 

ON  THE  3IEDICAL  ACTIVITY  OF  THE  HEMP  PLANT, 
AS  GROWN  IN  NORTH  AMERICA. 

By  Dr.  Horatio  C.  "Wood,  Jr.,  Prof,  of  Bota>'y,  Uxiversity  of 
Pennsylvania  ;  Secretary  of  the  Committee  of  the  College 
OP  Physicians  op  Philadelphia  on  the  Revision  of  U.  S  Phar- 
macopeia. 

A  prize  essaj/y  read  before  (he  Amer,  Phil.  Soc,  Nofi,  19,  1869. 

Almost  from  time  immemorial  various  preparations  of  the  hemp  plant 
have  been  used  in  India  for  the  production  of  a  jniculiar  intoxication. 
These,  or  allied  preparations  have  also  in  modem  times  been  largely  used 
in  medicine.  It  has  l)een  thought  by  some  that  the  hemp  of  India 
is  speeificjilly  distinct  from  the  Euroj^ean  plant,  but  there  ai-e  really  no 
specific  differences,  the  former  differing  from  the  latter  only  in  minor  par- 
ticulars, such  as  size,  the  results  of  the  modifying  influences  of  soil 
and  climate.  As  the  drug  has  become  an  important  article  of  commerce, 
attempts  have  been  made  to  obtain  the  medicinal  principle,  a  ixjculiar 
resinoid  bcxly.  from  plants  gi-own  in  Great  Britain,  by  which  it  has  been 
deteimined  that  although  the  resin  does  exist  in  such  plants,  yet  it  is  in 
so  small  quantity,  th.at  they  ai-e  not  available  for  manufacturing  pur- 
poses. The  summers  of  England  appear  to  be  too  ccwl  to  enable  the  hemp 
to  elaborate  its  peculiar  resin  in  any  quantity.  The  world  has,  thei-efore, 
l>een  dependent  upon  India  for  its  supplies  of  this  widely  used  narcotic. 
Tlie  plants  with  which  the  following  exjHjriments  wei*e  made,  were  raised 
in  the  vicinity  of  Lexington,  Kentucky.  They  wei*e  male  plants,  which  had 
been  grown  for  the  puri>ose  of  fertilizing  seeding  female  plants,  and  which 
having  fulfilled  that  office,  were  of  no  further  value  to  the  cultivator. 
They  were  obtained  for  me,  by  R.  B.  Hamilton,  Esq.  of  Lexington,  to 
whom  my  thanks  are  due  for  the  trouble  taken  by  him  to  aid  my  investi- 
gation. 

The  first  exiKjriment  was  as  follows  :  an  ounce  and  a  half  of  the  powdered 
leaves,  were  treated  with  hot  alcohol,  although  not  to  exhaustion.  The 
tincture  thus  made  was  evai)orated  and  an  alcoholic  extract  obtained. 
About  4 J  p.  M.,  Sept.  28d,  I  t<,x)k  most  of  this  extract,  in  a  lump,  which  a 
druggist  estimated  to  contain  from  20  to  30  grains.  No  immediate  symp- 
toms were  prcKluccd.  About  7  p.  m.,  a  professional  call  was  requested 
and  forgetting  all  about  the  hemp,  I  went  out  and  saw  my  patient. 
Whilst  writing  the  prescription,  I  became  perfectly  oblivious  to  surround- 
ing objects  but  went  on  writing,  without  any  check  to  or  deviation  from 
the  ordinary  series  of  mental  acts,  connected  with  the  process,  at  lea^t 
that  I  am  aware  of.  AVhen  the  recii)e  was  linished,  I  suddenly  recollected 
where  I  was,  and  looking  uj),  saw  my  patient  sitting  quietly  befoi*e  me. 
The  conviction  was  irresistible,  that  1  had  sat  thus  many  minutes,  per- 
haps hours,  and  directly,  the  idea  fastened  itself  that  the  hemp  had  com- 
menced to  act,  and  had  thrown  me  into  a  trance-like  state  of  c(msiderable 
duration,  during  which  I  had  been  stupidly  sitting  before  my  wondering 
patient. 

I  hastily  arose  and  apologized  for  remaining  so  long,  but  was  assured 
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I  had  only  been  a  very  few  minutes.  About  7J  p.  m.  I  returned  home.  I 
was  by  this  time  quite  excited,  and  the  feeling  of  hilailty  now  rapidly  in- 
creased. It  was  not  a  sensuous  feeling,  in  the  ordinary  meaning  of  the 
term ;  it  was  not  merely  an  intellectual  excitation,  it  was  a  sort  of  hien- 
^tre —  the  very  opposite  to  malaise.  It  did  not  come  from  without; 
it  was  not  connected  with  any  passion  or  sense.  It  was  simply  a  feeling 
of  inner joyousncss ;  the  heart  seemed  buoyant  beyond  all  trouble;  the 
wiiole  system  felt  as  though  all  sense  of  fatigue  were  forever  banished ; 
tlie  mind  gladly  ran  riot,  free  constantly  to  leap  from  one  idea  to  another, 
apparently  unbound  from  its  ordinary  laws.  I  was  disposed  to  laugh  ;  to 
make  comic  gestures — one  vei-y  frequently  recurrent  fancy,  was  to  imitate 
with  the  arms  the  motions  of  a  fiddler,  and  with  the  lips  the  tune  he  was 
supposed  to  be  playing.  There  was  nothing  like  wild  delirium,  nor  any 
hallucinations  that  I  remember.  At  no  time  had  I  any  visions,  or  at  least 
any  that  I  can  now  call  to  mind  ;  but  a  person,  who  was  with  me  at  that 
time,  states  that  once  I  raided  my  head  and  exclaimed,  **  Oh,  the  moun- 
tains! the  mountains!"  Whilst  I  was  perfonning  the  various  antics, 
already  alluded  to,  I  knew  very  well  I  was  acting  exceedingly  foolishly 
but  could  not  control  myself. 

I  think  it  was  about  8  o'clock,  when  I  began  to  have  a  feeling  of  numb- 
ness in  my  limbs,  also  a  sense  of  genei^l  uneasiness  and  unrest,  and  a  fear 
lest  I  had  taken  an  oveixlose.  I  now  constantly  walked  about  the  house, 
my  skin  to  myself  was  warm,  in  fact  my  whole  surface  felt  flushed;  my 
mouth  and  throat  were  very  dry  ;  my  legs  put  on  a  strange,  foreign  feeling, 
as  though  they  were  not  a  part  of  my  body.  I  counted  my  jjuUe  and 
found  it  120,  quite  full  and  strong.  A  foreboding,  an  undelined,  horrible 
fear,  as  of  impending  death,  now  commenced  to  creep  over  me  ;  in  haste 
I  sent  for  Dr.  II.  Allen,  and  he  being  out,  directly  aftcrwanls  for  Dr. 
Thomas.  The  curious  sensations  in  my  limbs  increased.  My  legs  felt  as 
though  they  were  waxen  jnllars  beneath  me.  I  remember  feeling  them 
with  my  hand  and  linding  them,  as  I  thought  at  least,  very  lirm,  tlio 
muscrles  all  in  a  state  of  tonic  contraction.  About  8  o'clock,  1  began  to 
have  marked  ** spells" — periods  when  all  connection  seemed  to  be  severed 
between  the  external  world  and  myself.  I  might  be  said  to  have  been 
unconscious  during  these  times,  in  so  far  that  1  was  oblivious  to  all  external 
objects,  but  on  coming  out  of  one,  it  was  not  a  blank,  dreamless  void  upon 
which  I  looked  back,  a  mere  empty  si)ace,  but  rather  a  period  of  active 
but  aimless  life.  I  do  not  think  there  was  any  connected  thought  in  them  ; 
they  seemed  simply  wild  reveries,  without  any  binding  cord;  each  a 
mei-e  chaos  of  disjointed  ideas.  The  mind  seemed  freed  from  all  its  ordi- 
nary laws  of  association  so  that  it  passed  from  idea  to  idea,  as  it  were, 
perfectly  at  random. 

The  duration  of  these  spells  to  me  was  very  great,  although  they  really 
lasted  but  from  a  few  seconds  to  a  minute  or  two.  Indeed  1  now  entirely 
lost  my  power  of  measuring  time.  Seconds  seemed  hours;  minutes 
seemed  days;  hours  seemed  infinite.  Still  I  was  perfectly  conscious  during 
the  intennissions  between  the  paroxysms.  I  would  look  at  my  watcli,  and 
then   after    an   hour    or    two,    as   1    thought,    would    look    again   and 
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find  that  scarcely  five  minutes  had  elapsed.     I  would  j?aze  at  its  face 
in  ileep  disjpist,  the  minute  hand  seemingly  motionless  as  though  graven 
in  the  face  itself ;  the  laggard  second  hand  moving  slowly,  so  slowly.    It 
appeared  ahojielcss  task  to  watch  during  its  whole  infinite  round  of  a  min- 
ute, and  always  would  I  give  up  in  despair  hefoi-e  the  GO  seconds  had 
clai)sed.     Occasionally,  when  my  mind  was  most  lucid,  there  was  in  it  a 
sort  of  duplex  action  in  regard  to  the  duration  of  time.     I  would  think 
to  myself  it  has  heen  so  long  since  a  certain  event,  an  hour  for  example, 
since  the  doctor  came,  and  then  reason  would  say,  no  it  has  heeu  only  a 
few  minutes,  your  thoughts  or  feelings  are  caused  hy  the  hemp.     Never- 
theless I  was  not  able  to  shake  oif  this  sense  of  the  almost  indefinite  prolonga- 
tion of  time,  even  for  a  minute.  The  paroxysms  already  alluded  to,  were  not 
accompanied  with  muscular  relaxation.     About  quarter  before  9  o'clock,  I 
was  standing  at  the  door,  anxiously  watching  for  the  doctor,  and  when  the 
spells  would  come  on  I  would  remain  standing,  leaning  slightly,  perhaps 
against  the  doorway.    After  awhile,  I  saw  a  man  approaching,  whom  I  took 
to  be  the  doctor.   The  sounds  of  his  steps  told  me  he  was  walking  very  raj)- 
idly,  and  he  was  under  a  gas  lamp,  not  more  than  one-fourth  of  a  square  dis- 
tant, yet  he  appeared  a  vast  distance  away  and  a  corresponding  time  ap- 
proaching.   This  was  the  only  occasion,  in  which  I  noticed  an  exaggeration 
of  distance  ;  in  the  room  it  was  not  perceptible.  My  extremities  now  began 
to  grow  cold  and  I  went  into  the  house.    I  do  not  remember  further,  until  I 
was  aroused  by  Dr.  Thotnas  shaking  or  calling  me.     Then   intellection 
seemed  pretty  good.     I  narrated  what  I  had  done  and  sufl'ercd,  and  told 
the  doctor  my  opinion  was,  that  an  emetic  was  indicated  both  to  remove 
any  of  the  extract  still  remaining  in  my  stomach  and  also  to  arouse  the 
nervous  system.     I  further  suggested  our  going  into  the  ofiice  as  more 
suitable  than  the  i)arlor,  where  we  then  were.     There  was  at  this  time  a 
very  marked  sense  of  numbness  in  my  limbs,  and  what  the  doctor  said 
was  a  hard  pinch,  i)roduccd  no  pain.    AVlicn  I  attcm])tcd  to  walk  up  stairs 
mv  Icj^^s  seemed  as  though  their  lower  halves  were  made  of  lead.     After 
this  there  were  no  new  symptoms,  only  an  intensifying  of  those  alrejidy 
mentioned.     The  periods  of  unconsciousness  became  at  or.ce  longer  and 
niore   fretiuent,  and   during  their  absence  intellection  was  moie  imper- 
fect, although  when  thoroughly  roused,  I  thought  I  reasoned  and  judged 
clearlv.    The  oppressive  feeling  of  impending  death  became  more  intense. 
It  was  horrible.     Each  paroxysm  would  seem  to  have  been  the  longest  I 
had  sulTered :    as  I  came  <mt  of  it,  a  voice  seemed  constantly  saying, 
*'vou  are  getting  worse— your  paroxysms  are  growing  longer  and  deeper— 
they  will  overmaster  jxm— you  will  die.*' 

A  sense  of  i)ersonal  antagonism  between  my  will  power  and  myself,  as 
alTcctcd  by  the  drug,  grew  very  strong.  I  felt  as  though  my  only  chance 
was  to  struggle  againt-t  these  jjaroxysms;  that  I  must  constantly  arouse 
mvsoU'  l>v  an  elVort  of  will,  and  that  elVort  was  made  with  infinite  toil  and 
pain.  I  f<*lt  as  if  some  evil  spirit  bad  control  of  the  whole  of  me,  except 
the  will  i)ower,  and  was  in  determined  eoniliet  with  that,  the  last  citadel 
of  mv  being.  I  have  never  experienced  anything  like  the  fearful  sense 
of  almost  hopeless  anguish  and  utter  weariness  which  was  upon  nie. 
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Once  or  twice  during  a  paroxyem,  I  had  what  might  be  cMlcd  night- maro 
sensations;  I  felt  myself  mounting  upwards,  expanding,  dilating, 
dissolving  into  the  wide  confines  of  space,  overwhelmed  by  a  horrible, 
rending,  unutterable  despair.  Then  with  tremendous  effort,  I  seemed  to 
shake  this  off,  and  to  start  up  with  the  shuddering  thought,  next  time 
you  will  not  bo  able  to  throw  this  oft*,  and  what  then  !  Under  the  influ- 
ence of  an  emetic  I  vomited  freely  without  nausea  and  without  much 
relief.  About  midnight,  at  the  suggestion  of  the  doctors,  I  went  up 
stairs  to  lK»d.  3Iy  legs  and  feet  seemed  so  heavy  I  could  hcarcely  move 
them,  and  it  was  as  much  as  I  could  do  to  walk  with  help.  I  have  no  re- 
collection, whatever,  of  being  undres.sed,  but  am  told  I  went  immediately 
to  sleep.  When  I  awoke  early  in  the  morning,  my  mind  was  at  first  clear, 
but  in  a  few  minutes  the  paroxysms,  similar  to  those  of  the  evening,  came 
on  again,  and  recurred  at  more  or  less  brief  intervals  until  late  in  the 
afternoon.     All  of  the  day  there  was  marked  anjesthesia  of  the  skin. 

At  no  time  were  there  any  aphrodisiac  feelings  produced.  There  was 
a  marked  increase  of  the  urinary  secretion.  There  were  no  after  eflects, 
such  as  nausea,  headache,  or  constipation  of  the  bowels. 

The  following  notes  were  kindly  furnished  by  Dr.  Thomas:  **Iwas 
called  at  8J  r.  m.  to  Dr.  II.  C.  AV<hk1,  and  was  infonncd  he  had  taken  an 
over-dose  of  extract-cannab.  indie.  I  fimnd  him  presenting  at  lii-st  glance, 
the  mental  Cimdition  and  excited  manner  of  mild  alcoholic  intoxication. 
His  jiowers  of  ratiocination  were  but  slightly  impaired.  The  most  promi- 
nent psychological  manifestation  was  a  constant  and  overwhelming  dread 
of  imiwnding  death,  which  no  amount  of  assurance  could  nlieve  for  more 
than  an  instant ;  with  this  was  coinbiiud  an  almost  entire  loss  of  the  fac- 
ulty of  appreeiating  time — moments  seeniing  to  his  disturbed  e<»n>eious- 
iiess  to  Ik»  lumrs  in  len;rth.  lie  stood  and  walked  without  dilVienltv,  and 
liis  voice  was  natural  in  tone  and  accent.  Pupils  widely  thouj^h  not  com- 
l»letely  <lilate<l  ;  j)ulse  moderately  full,  and  numlu'ring  1()<»  beats  ju'r  min- 
ute, ineri'asing  in  fre<iue!iey  to  1  IS  per  niimite  within  tl:i'  following  twenty 
minutes  and  becoming;  di'cidedlv  weaker.  The  exlri  initie.s  were  co(»l  and 
growing  colder.  ZinciSulph.  was  nowordend  with  tl:e  view  of  evacuating 
the  stomach  of  any  of  the  drug  which  mi;^ht  remain  nnahxirbcd.  as  well 
as  for  any  possible  revuWive  inlluence  it  might  exert.  At  ten  minutes  after 
\K  when  theenu-tie  was  obtained,  th.e  i>ul>e  was  foiiiid  to  have  increasc<l  in 
fretpiency  still  farther  dodi  and  to  have  i>ropoiti<»nati']y  (U'creased  iu  vol- 
ume. Within  15  minutes  following,  the  feet  meant  inielia\ing  lu  en  soaked 
in  hot  nuistard  water,  fret»  eniesis  t«M>k  plnce,  Jind  the  pulse  rapidly  fell, 
improvii'g  at  the  same  time  in  tpiahty.  At  !0.1."i  it  was  1(U  p«r  minute, 
ami  it  remained  about  the  same  for  the  succeiding  lu^ur.  The  warmth 
of  skin%\asat  this  time  restoretl.  The  mental  state  vaiied  but  little 
throu;:hout.     At  11.1.")  1  resigned  the  case  to  Dr.  Allen." 

The  foii'goiug  experiment  proves  that  the  Kentucky  hemp  docs  contain 
an  appivciable  (plant  ity  of  the  ri'siucms  active  principle  m-  iMincii)U  s,  but 
it  was  nuTi'ly  tentative,  and  was  not  intended  todetermine  tlie  jnopoitiou- 
ate  amount. 

In  order  to  determine  the  pn)p.ortion  of  extract  obtainable,  the  follow- 
ing exi)criment  w:is  i)crfi>imed: 
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Six  ounces  of  the  dried  leaves  of  male  Kentucky  hemp  plants  were 
treated  with  hot  alcohol  and  then  exhausted  with  a  little  ether.  The 
tinctures  thus  ohtained  were  mixed  and  evaporated.  The  extract  thus 
procured  weighed  252  grains.  One  drachm  of  it  was  iiibl>ed  up  with  a 
strong  solution  of  the  Carbonate  of  Soda  to  remove  fatty  matters,  &€.  It 
lost  nineteen  grains  or  82  jier  cent.,  very  nearly  one- third  of  its  weight. 
Six  ounces  of  the  leaves,  thci'efore,  yielded  rather  more  than  two  and  two- 
thirds  drachms  of  an  extract,  from  which  every  thing  soluble  in  an  alka- 
line solution  had  been  removed.  The  metluKl  employed  resembles  that  of 
the  Messrs.  Smith  of  Edinburgh.  They  obtained  from  G  to  7  per  cent,  of 
their  purified  extract  from  the  plant  grown  in  India.  I  obtained  4  to  5  per 
cent,  of  the  extractive,  and  as  the  operation  was  on  a  small  scale  and  con- 
ducted by  one  totally  unversed  in  practical  phamiacy,  there  can  be  no 
doubt  that  there  was  sufficient  loss  to  bring  up  the  proportion  fully  to  5  per 
cent. ;  moreover  the  American  leaves  were  i)robably  not  so  thoroughly 
dried  as  the  Indian. 

The  therapeutic  powers  of  this  extract  were  not  tested. 

To  test  the  matter  further,  I  exhausted  three  ounces  avoirdupois  with 
hot  alcohol,  and  the  resultant  tincture  was  placed  in  the  hands  of  Ilance, 
Griffith  and  Company,  Manufacturing  Chemists  of  this  city.*  Four-fifths 
of  this  tincture  were  evapoi-ated  by  them  to  the  consistency  of  a  syrup, 
and  to  it  was  added  ten  times  its  bulk  of  water.  The  i)recipitate  was 
washed  and  dried.  When  given  into  my  hands,  it  was  a  softish  greenish, 
adhesive  resin.  Of  this  I  took  J  of  a  grain  dissolved  in  a  mixture  of  alco- 
hol and  ether.  It  produced  marked  cerebral  disturbance  amounting  to  a 
niikl  intoxication. 

These  symptoms  were  similar  to  those  heretofore  detailed,  but  vei"y 
much  milder.  Tliere  were,  however,  no  marked  ])eriods  of  unconscious- 
ness, merely  a  feeling  of  hilarity  and  a  total  inability  to  fix  the  attention 
except  for  a  very  short  period  and  also  some  prolong.ition  of  time. 

Of  this  same  resinous  extract,  my  friend,  Carl  Friih,  a  graduate  of  the 
Philadelpluji  College  of  Pharmacy,  took  one  grain.  He  first  felt  the  intlu- 
ence  of  it  about  supper  time.  His  head  felt  as  if  some  one  was  violently 
compressing  it  and  at  the  same  time  there  was  a  feeling  of  hilarity,  with 
an  uncontrollable  desire  to  talk  and  laugh,  so  that  those  around  him  asked 
him  what  had  come  over  him. 

At  su])per  he  was  almost  ravenous  and  ate  so  much  that  it  was  noticed 
by  others.  Upon  attempting  to  concentrate  his  thoughts  upon  any  sub- 
ject, he  found  it  retpiired  a  very  i)ainful  ettort.  In  attempting  to  com- 
pound a  prescription,  he  found  it  impossible  to  remember  more  than  one 
ingredient  at  a  time,  and  even  this  was  almost  beyond  his  j)owers.  In  the 
evening  he  went  to  a  lecture  at  the  College  of  Pharmacy.  Although  he 
understood  all  that  was  said,  yet  he  could  not  remember  it  a  moment,  and 
at  times  would  forget  his  surroundings  and  then  suddenly  wake  up  to  find 
hinisi'lf  sitting  in  the  lecture  room.  Later  in  the  evening  he  attended  a 
society-meeting,  and  afterwards  went  out  with  a  fellow  student,  but  has 
no  recollection  of  what  was  said  or  done.     There  was  a  good  deal  of  pria- 

*Nu\v  Ilaiic?,  Brolh'Tsanil  White. 
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pijon  during  the  night,  and  a  state  of  venereal  excitement  was  induced, 
lasting  several  days.  During  the  night,  urine  was  passed  very  freely. 
Before  this,  he  had  taken  two  grains  of  Ilerj-ing's  extract  with  the  re- 
sult of  producing  similar  symptoms,  which  wei-e,  however,  no  more  intense 
than  those  caused  by  the  single  grain  of  the  American  resin. 

lilessrs.  Hance  and  Griffith  prepai-ed  the  resin  from  the  remainder  of  the 
hemp  tincture,  by  first  agitating  with  milk  of  lime,  filtering,  precipitating 
by  sulphuric  acid,  agitating  with  animal  charcoal,  again  filtering,  concen- 
trating by  evaporation,  and  i)recipitating  the  resin  by  the  addition  of  twice 
the  bulk  of  water.  The  resin  thus  obtained  was  tested  by  my  friend,  Dr. 
Richardson,  in  the  Pennsylvania  Hospital,  by  permission  of  Dr.  Da  Costa, 
the  attending  physician.  One-fourth  of  a  grain  of  it  was  found  to  be  suf- 
ficient to  protluce  decided  therapeutic  ix'sults  ;  in  some  cases  acting  very 
pleasantly  as  a  hypnotic  and  calmative  ;  in  others,  causing  evident  sen- 
sorial disturbance,  but  rather  aggravating  than  alleviating  the  distress  of 
the  patient. 

Having  at  that  time  a  lady  under  my  care,  subiect  to  severe  attacks  of 
neuralgia,  I  supplied  her  with  some  of  the  drug  in  ^  grain  pills.  Of  these 
she  found  one  was  always  sufficient  to  induce  a  quiet  sleep  of  some  hours 
duration,  from  which  she  generally  awoke  free  from  pain.  After  the 
limited  supply  of  this  preparation  was  exhausted,  I  tried  with  her  a  sim- 
ilarly prepared  extract  made  from  impoited  India  hemp  plants,  but  a  grain 
of  this  did  not  suffice  to  quiet  the  pain  and  induce  sleep. 

The  above  experiments^  are  certainly  sufficient  to  prove  that  the  hemp 
plant,  as  grown  in  Kentucky,  contains  a  sufficient  abundance  of  the  active 
l»riuciple,  to  be  capable  of  yielding  a  supply  to  the  jihannaceutist.  If  I 
am  cori-ectly  infonned,  the  India  plant  is  worth  at  wholesale  prices,  about 
a  dollar  a  pound  in  our  market.  The  male  seeding  plants  in  Kentucky, 
after  they  have  shed  their  pollen,  are  worthless.  It  was  with  such  plants 
the  exjieriments  were  instituted.  A  considerable  sujjjfly  of  them  might 
be  obtained,  so  Mr.  Hamilton  writes  mv,  for  little  more  than  the  expense  of 
gathering  them,  or  if  the  demand  should  exceed  the  aniount  of  such  male 
l)lants,  the  leaves  of  the  female  plants  when  ready  to  be  cut  for  the  libre 
might  be  obtained  on  the  same  terms. 

A  more  imi)Oi'tant  consideration  than  the  nuM'c  monetary  one,  is  the 
probability  that,  when  the  plants  were  raised  near  home,  a  more  uniform 
product  would  be  obtained. 

There  can  be  no  doubt,  that  under  certain  circumstances  cannal>is  in- 
dica  supplies  a  medical  need,  which  no  other  drug  will  so  exactly  meet. 
Yet,  the  extracts  as  kept  jn  the  shops,  even  when  honestly  made,  vary  so 
indefinitely  in  strength,  and  indeed  are  so  generally  almost  ineii,  that  the 
use  of  this  narcotic  has  been  largc^ly  abandoned  in  consequence.  It  is 
very  i)robable  that  this  variation  (lei)cn(ls  to  a  certain  extent  upon  diller- 
ences  in  age  and  modes  of  cultivation,  clc.,  of  the  plant.  If  this  be  so, 
the  growth  of  the  plant  uncler  the  eye  of  the  pharmaceutist  will  give  him 
the  opportunity  of  learning  the  conditions  best  titted  for  develo])ing  in  it 
the  active  principles. 
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The  U.  S.  Phannacopeia  apparently  recognizes  the  fact  of  the  variance 
of  the  hemp  extracts  of  commerce  and  directs  a  purilied  extract.  The  pro- 
cess of  preparation  given,  consists  simply  of  dissolving  the  crude  exti-act  in 
alcohol  and  evaporating.  Unfortunately  this  docs  not  meet  the  difficulty, 
since  the  solubility  of  the  extract  in  alcohol  is  no  certain  measure  of  its 
activity.  There  are  many  inert  m.itters  existing  in  the  plant  which  are 
soluble  in  alcohol,  so  that  a  fair  amount  of  extract  may  be  yielded  by  a 
specimen  which  contains  almost  no  resin.  This  may  occur  to  a  certain  ex- 
tent even  if  India  hemp  plant  Ikj  the  subject  of  the  trial  and  is  very  cer- 
tainly the  case  when  plants  from  other  localities  ai*e  employed. 

In  order  to  throw  some  light  on  this  subject  the  following  experiment 
was  made  :  100  grains  of  a  fine  looking  extract  made  from  India  plants 
wholly  soluble  in  alcohol,  wcix?  rubbed  up  with  a  solution  of  potash,  dis- 
solved in  alcohol,  passed  through  animal  charcoal  precipitated  by  a 
strongly  alkaline  solution,  filtered,  and  the  resin  carefully  waslied  and 
dried.  The  residtant  weighed  58  grains.  Even  if  we  allow  as  much  as 
12  per  cent,  for  wast€,  there  was,  therefore,  present  in  the  original  extract 
80  per  cent,  of  inert  matters,  which  corresponds  very  closely  with  the 
amount  of  inert  matter  contained  in  the  exti-act  prepared  by  myself  from 
the  American  plant.  That  the  matters  removed  by  potash  are  inert  I 
j)roved  in  regard,  at  least  to  the  American  extract,  by  taking  them  in 
considerable  amount  without  any  perceptible  effects  being  induced.  In 
view  of  the  above  mentione<l  facts,  it  would  seem  advisable  to  replace  in 
the  U.  S.  Pharmacopeia  for  1870,  the  present  Extracium  cannabis  purifi- 
caium  by  a  prci>ai*ation  to  Ixj'callcd  Resina  Cannabis^  and  to  be  made  by 
l>recipitating  the  concentrated  tincture,  by  water  rendered  strongly  alka- 
line by  the  presence  of  soda  or  potash. 

Such  a  mode  of  preparhig  is  essentially  that  originally  published  by  the 
Messrs.  Smith  of  Edinburg.  The  resin,  as  obtained  by  liimself  in  this 
way,  corresponds  pretty  closely  with  that  described  by  the  latter  gentle- 
men in  their  original  pai>er.  It  is  fawn  colored,  in  very  thin  layers,  but 
when  in  mass,  is  blackish.  It  is  neutral  to  test  i)aper,  and  is  apparently,  a 
simple,  active  principle  ;  at  least  I  have  not  been  able  to  separate  any  or- 
ganic principle  from  it.  At  one  time,  I  strongly  suspected  the  presence 
in  it  of  an  alkaloid,  because  its  action  on  myself  was  so  similar  to  that  of 
the  mydriatics. 

In  order  to  detemiine  this  point,  a  concentrated  tincture  was  treated 
with  water  acidulated  with  acetic  acid,  filtered,and  tothc  clear  solution  tluis 
obtained  an  alkali  was  added,  but  no  precipitate  wasaftbrdcd — neither  did 
tannic  acid  pnxluce  any.  This  exi)eriment  wip  reiieated,  sulphuric  acid 
being  substituted  for  the  j\cctic.  The  same  ne<,^^tive  result  was  obtained. 
Again,  a  concentrated  tincture  was  treated  witli  freshly  precipitated  ox- 
ide of  lead,  liUerod,  the  lead  removed  l>y  the  hydro-suli>hate  of  ammo- 
nia and  the  wat«'r  acidulated  with  sulphuric  acid,  was  added,  r]ion 
n;C;iin  lilteiing.  the  dear  solution  obtained,  did  not  respond  to  any  of  the 
tests  for  an  alkaloid  :  dilute  water  of  annnoniu,  littered  throuL'h  the 
load,  gave  no  precii)itate  with  muriatic  acid,  showing  the  absence  of  an 
insoluble  organic  acid. 
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Stated  Meeting^  Dec,  Sd,  1889. 

Present,  fifteen  members. 

Dr.  Wood,  President,  in  the  Chair. 

Letters  of  acknowled<?ment  and  env ov,  and  donations  for  the 
Library,  were  received  from  the  Swedish  Bureau  of  Statistics, 
Prussian  Aciidemy,  Physical  Society  at  Geneva,  M.  M.  de 
Mortillet  and  de  RelVye,  Captain  Toynbee,  the  Linnean  Society, 
Franklin  Institute,  Editors  of  *' Nature,"  Mr.  Isaac  Lea,  Mr. 

Dubois,  Prof.  Haldeman,  and  Mr.  Worthen,  of  Illinois. 

Mr.  Du  Bois  exhibited  to  the  Society,  some  specimens  of  silver  coin* 
which  have  just  been  struck  at  the  3Iint,  in  illusti-ation  of  the  plan  sug- 
gested in  a  pamphlet  which  lies  on  the  tabic.  There  are  three  pieces  of 
the  same  devices,  of  50,  25,  and  10  cents.  There  are  also  two  pieces  of  50 
ceuts,  of  various  devices,  with  a  view  to  afford  a  choice,  in  case  the  plan 
should  be  adopted  and  legalized.  The  head  of  Liberty  on  one  of  these, 
wearing  a  cap,  is  copied  from  the  statue  at  the  Cai)itol. 

The  dies  were  designed  and  executed  by  the  present  engraver  of  the 
Mint,  Mr.  "William  Barber  ;  with  the  aid  of  the  Hill  Engraving  Machhie. 

The  main  idea  which  lies  at  the  root  of  the  proposed  plan,  is,  that  ffold 
is,  properly  si>eaking,  the  only  measure  of  market  values ;  while  silvt'r 
should  be  used  only  as  a  subsidiary  or  fractional  currency.  It  may,  or  it 
may  not,  be  of  full  weight,  corresponding  to  the  average  comparison  with 
gold.  If  it  is  so,  it  is  sure  to  be  snatched  awjiy,  expoi-ted,  or  buried, 
whenever  a  susj)ension  of  specie  payment  occurs.  If  it  be  of  reduced 
weight,  it  will  still  circulate  and  perform  its  functions,  although  the  gold 
be  missing.  But  iit  such  reduced  weight,  it  should  be  legally  limited,  as 
to  amount  of  issue ;  and  there  should  also  be  a  close  limit  of  legal  tender. 
With  these  two  safeguards,  it  would  be  equally  current,  whether  gold 
were  at  a  premium,  or  at  par,  as  comj>ared  with  bank  pai)er. 

Tlie  measure  of  weight  last  concluded  upon,  in  striking  these  si)ecimens, 
is  154  grains  for  the  half  dollar ;  the  lesser  pieces  in  proportion.  This  is 
four-fifths  of  the  weight  of  the  present  silver  coins.  It  also  agrees  (very 
closely)  with  ten  grammes  of  French  metrology.  Further,  it  would  be 
220  new  grains^  if  the  proposed  plan  of  decimalizing  tlie  avoirdupois 
pound  bo  accepted.  And  once  more,  it  allows  the  Mint  to  buy  silver  for 
this  coinage,  at  any  line  of  premium  on  gold  under  30  i>er  cent,  as  com- 
pared with  bank  notes. 

It  would  therefore,  if  legally  adopted,  be  current  immediately.  Further 
details  will  be  found  in  the  pamphlet  referred  to. 

Mr.  Du  Bois  also  exhibited  a  mrdal  just  struck  at  the  ^lint,  to  celebrate 
the  union  of  the  two  oceans  by  Kailway.  On  the  obverse  is  the  heiul  of 
President  Grant,  from  an  original  design.  It  was  deemed  i)roper  to  indi- 
cate uuder  whose  administration  this  great  work  was  completed.  On  the 
reverse  is  a  serine  representing  a  train  of  cars  i)assiMg  from  ocean  to  ocean, 
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through  mountainous  ranges ;  with  a  legend  from  the  Scripture,  "Every 
mountain  shall  be  made  low." 

The  medal  was  struck  by  oi*der  of  the  Director  of  the  Mint,  Gov.  Pol- 
lock, and  the  dies  were  made  by  Mr.  Barber. 

The  opportunity  is  also  taken  to  show  a  head  of  Rittenhouse,  in  wax, 
executed  by  the  same  artist,  from  the  bust  in  the  Society's  hall.  It  is  in- 
tended to  form  the  obvei-se  of  a  medal,  by  reduction  on  the  engraving 
machine  already  spoken  of. 

Prof.  Hayden  explained  the  character  of  the  MSS.  Journal 

of  his  recent  explorations  in  the  Eocky  Mountains. 

The  Annual  Report  of  the  Treasurer  was  read. 

The  Annual  Statement  of  the  Trustees  of  the  Building 
Fund  was  read,  and  the  Society  was  adjourned. 


Stated  Meeting^  Dec,  17thj  1869. 

Present,  fourteen  members. 

Dr.  Wood,  President,  in  the  Chair. 

Letters  were  read  from  Mr.  H.  A.  Homes,  of  Albany,  State  Li- 
brarian, from  the  Natural  History  Society  at  Newcastle  upon 
Tyne,  and  from  Dr.  F.  V.  Ilayden,  withdrawing  his  paper,  on 
account  of  its  ensuing  publication  by  the  Dejmrtment  of  the 
Interior  at  Washington. 

Donations  for  the  Library  were  received  from  the  London 
Geological  Society,  the  l^oston  N.  IL  Society,  Mr.  Ilonie^  of 
the  N.  Y.  State  Library,  the  College  of  Pharmacy,  ilr.  David 
Paul  Brown,  Mr.  Hector  Orr,  Gen.  A.  A.  Humj^hreys  and  the 
Department  of  the  Interior. 

A  letter  was  read  from  the  Chairman  of  the  Publication 
Committee,  Mr.  James,  relative  to  the  publication  of  Dr. 
Dewey's  Eeport  on  Carices.  On  motion  of  Nr.  Fraley,  the  pa- 
pers were  recommitted  to  the  original  Committee,  Mr.  Durand, 
Mr.  James  and  Dr.  liuschcnberger. 

A  communication  was  made  by  ilr.  P.  W.  Sheafer  of  the  fol- 
lowing records  of  well  borings  in  the  Wilksbarre  coal  region : 
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From  P,  W.  Sheaf er^ 8  NoU  Book,  Engineer  of  Mines,  Pottsville,  Pa, 
Oxford  Shaft  near  Hyde  Park,  Luzerne  county,  Pa. 
180  ft.  deep  to  the  Diamond  coal,  which  is  about  7'  thick. 
At  33  ft.  cut  a  5'  coal  through  a  gangway  on  which  the  shaft  water  is 
sent  to  surface  ;  at  Go  ft.  cut  a  G'  Coal. 
Further  down  the  Lackawanna  is  the  crop  of  the  14  ft.  Coal,  which  lies 
below  the  Diamond  about  80  ft.     A  small  Coal  bed  divided  by  a  seam  of 
rock  lies  between. 

Audcnried  iiluift,  near  Wilkesbarre.     From  manuscript  of  Supt.  Ken- 
drich,  April  5,  1802. 

Siuface. 
IG'  Sand  and  Loam. 

m  -40'  Sand  Stone  Rock. 

70  =14'  Slate. 

80  =10'  Coal. 

120  =40'  Skite. 

120  J-    i'  Coal. 

160J=40'  Slate. 

166i=  G'  Coal. 

17Gi=10'  Fire  Clay. 

22Gi=50'  Slate. 

228  =  li'  Coal. 

238  -10'  Fire  Clav. 

2:)9  -21'  Mixed  Sand  Stone. 

2G4  -  5'  Slate. 

200  -  5'  Coal. 

290  -  27'  Fire  Clay  and  Slate. 

328  --32'  Mixed  Sand  Stone. 

335  -  7^  Coal. 

338  -  3'  Fire  Clay. 

395    -57'  Black  Rock. 

400  --.  :>'  Coal. 

415  -^15'  Mixed  Sand  Stouo. 

Eminre  Shaft  near  Wilkesbarre,  April  5,  1802,  from  Surveyor  Allcrbaclfs 
notes,  who  got  it  from  Brodericli,  Sui)t. 
From    Surfocc    to    bottom    of 


n 
tl 
n 


tom 

of 

10'    Vcui    Coal    is    80' 

n 

7i'            ''               134' 

ii 

5'              ''               220' 

a 

14'              ^*               300  V 

April  5,  18G2.  Copy  of  Dundee  Shaft,  near  ^lonticoke,  Wyoming  Valley, 
from  Section  in  Lcntz  «fe  Co.'s  Office,  by  P.  W.  Slieafer,  E.  M.,  from  F. 
Koemer.     Dip  4^  S.  E. 

28'  Surface. 

2'       ()"  Coal. 

9'       G"  

0'  Fire  CUay. 

21'  Sand  Stone. 
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10' 

Fire  Clay. 

13' 

Sand  Stone  and  Slate  mixed. 

C 

Slate. 

6" 

Coal. 

8' 

Slate. 

2' 

6" 

Coal. 

10' 

Slate. 

6" 

Coal. 

16' 

Slate. 

4" 

Coal. 

C" 

Slate. 

7' 

Sand  Stone. 

C 

Fire  Clay. 

4' 

Slate  and  Sand  Stone. 

5' 

Slate. 

4' 

Sand  Stone  and  Slate. 

8' 

Fire  Clay. 

10' 

Slate  and  Fire  Clay. 

0' 

Sand  Stone. 

Fire  Clay. 

12' 

Slate  and  Sand  Stone. 

11' 

Slate,  pump. 

2' 

0" 

Coal. 

14' 

Slate. 

15' 

Sand  Stone. 

17' 

G" 

P^ire  Clay  and  Slate. 

23' 

G" 

Sand  Stone. 

10" 

Coal. 

5" 

Slate  and  Coal. 

3T 

G" 

Slate. 

/           Of 

0" 

Coal.     Fossil  Shells.     Xo  Vegetable  inipr. 

5' 

Sand  Stone. 

IG' 

Slate,  Fire  Clay,  Benches  of  S.  Stone. 

;V 

0" 

Sand  Stone. 

G' 

Soft  Fire  Clay. 

5' 

C" 

Hard  Fire  Clay. 

:V2' 

G" 

Sand  Stone. 

1' 

G" 

Coal. 

4' 

Slate. 

l.V 

Dark  colored  Sand  Stone. 

20' 

Shells.     Sand  Stone. 

12' 

Slate. 

440'     08" 

This  shaft  was  continued  to  a  depth  of  700  feet.     Its  remarkable  sciea- 
tilic  feature  is  the  fossil  shells  at  a  depth  of  318  feet. 
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A  communication  from  Dr.  R.  J.  Roscoe,  of  Carlisle,  Sco- 
harie  county,  N.  Y.,  to  the  Librarian,  relative  to  certain  sup- 
posed fossils  of  higli  grade  and  great  size  found  in  the  Lau- 
rentian  rocks  of  Essex  county,  New  York,  fragments  of  which 
were  brought  by  Dr.  Le  Conte,  and  deposited  in  the  Museum 
of  the  Academy  of  Natural  Sciences,  in  Broad  street,  was 
read  and  commented  upon  by  the  Librarian,  who  explained 
that  they  were  plications  of  alternate  layers  of  metamorphosed 
limestone  and  sandstone  deposits ;  and  that  Dr.  Leidy  had 
described  similar,  but  much  larger  ones  (one  weighing  per- 
haps 20  tons),  in  the  marble  quarries  near  Attlcborough,  Penn., 
in  a  subsilurian  group  of  perhaps  the  same  age.  Tlie  sheets 
of  graphite  covering  the  plicated  layers  prove,  no  doubt,  the 
organic  origin  of  the  calc-spar  layers ;  but  the  present  form 
of  the  mass  ought  not  to  be  taken  as  the  original  form  of  the 
animal  organism. 

Dr.  Geo.  B.  Wood  communicated  his  experiments  and  views 
on  the  revival  of  peach  and  other  fruit  trees,  by  the  applica- 
tion of  potash  to  their  roots.  A  discussion  followed,  in  which 
Dr.  Coates,  Dr.  Emerson,  Prof.  Trego,  Judge  Lowrie  and  Gen. 
Tyndale  joined. 

Dr.  G.  B.  AVood  described  a  discovery  which  he  believes  that  he  has 
matle,  and  which,  if  verified  by  further  experiments,  will  be  of  g^reat  value 
to  the  agricultural  interests  of  the  country.  Potash,  comlnnod  with  one 
or  nioi-e  of  the  vegetable  acids,  is  an  essential  ingredient  in  vegetables, 
j)aii:icnlarly  in  fruit,  which,  it  is  probal>le,  cannot  be  i)roduced  without  it. 
Sometimes  fruit-trees  cease  to  bear,  prematurely  ;  and,  in  relation  to  peach 
trees,  it  is  well-known  that,  in  this  vicinity,  after  producing  a  few  crops, 
they  not  only  (tease  bearing,  but  perish  themselves  in  a  short  time  ;  whereas 
their  natural  life  is  50  or  00  years  or  more.  The  fact  seems  to  be  that  pot- 
ash is  wanting  in  the  soil  in  sufhcient  abundance  to  allow  the  tree  to 
continue  to  bear  fiiiit  continuously.  Dr.  Wood  believes  that  by  supi>lying 
potash  to  the  tree,  so  that  it  shall  reach  the  radicals,  and  be  al)Sorbed, 
the  deficiency  may  be  supj)lied  ;  the  fruit-bearing  power  is  restored,  and 
the  tree  itself,  if  pi-ematurely  perishing,  revived.  He  was  led  to  this  con- 
clusion in  the  following  way  :  Having  a  considerable  number  of  i)eacii 
trees,  which  had  entirely  ceased  to  bear  fniit,  and  were  themselves  obvi- 
ously decaying,  and  believing,  with  most  i)ersons,  that  the  cause  lay  in 
tlie  worms  at  the  root  of  the  tree,  he  put  in  operation  a  ]>lan  which  he  had 
seen  his  father  perform,  more  than  fifty  years  since,  of  digging  around 
the  base  of  the  stem  a  hole  four  or  live  inches  deep,  scraping  away  all 
the  worms  that  could  be  found  burrowing  at  the  junction  of  the  stem  and 
root,  and  filling  the   hollow  thus  made  with  fresh  wood-ashes,  recently 
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from  the  fire,  and  of  course  retaining  all  tlieir  potash.  Tlie  ashes  were 
used  with  the  view  of  destroyin*^  the  womis  that  mij^ht  have  escajKid  no- 
tice. This  was  done  in  the  autumn  of  18GS.  In  tlie  following  spring  he 
was  himself  astonished  at  the  result.  The  trees  appeared  to  have  been 
restored  to  all  their  early  fi-cshness  and  vigor.  They  put  forth  bright 
green  leaves,  blossomed  copiously,  and  bore  a  crop  of  fruit  such  as  they 
had  never  borne  before  ;  many  of  the  branches  breaking  down  under 
their  load  of  peaches.  In  reHectiug  on  these  i-esults,  Dr.  Wood  came  to 
the  conclusion  that  all  this  change  could  not  possibly  have  been  produced 
by  the  destruction  of  a  few  worms  ;  and,  besides,  there  were  several  of  the 
I)each  trees  treated,  in  which  no  worms  could  be  found.  lie  was  thus  led 
to  the  iHjlief  that  the  real  cause  of  the  revival  of  the  trees  was  the  ashes, 
the  potash  of  which,  being  dissolved  by  the  rains,  had  descended  along  the 
roots  to  their  rootlets,  and  pi*esented  to  them  the  very  food  for  want  of 
which  the  trees  were  dying.  lie  has,  accordingly,  had  hundreds  of  va- 
rious kinds  of  faiUng  fruit  trees  treated  in  this  way  this  fall,  in  the 
expectation  of  an  abundant  harvest  next  year.  Should  he  live  till  then, 
he  will  inform  the  Society  of  the  result.  Should  he  pot  live,  the  cxjMiri- 
nicnt  will  at  least  have  been  put  on  record. 

In  answer  to  an  inquiry.  Dr.  Wood  said  that  the  soil  was  of  all  kinds, 
sand,  loam,  and  clay. 

Dr.  Coates  remarked  that  trees  at  first  grow  slowly,  and  have  but  little 
chance  to  get  potash  from  the  Hmited  area  whicli  they  occupy.  For  in- 
stance, around  the  body  of  large  trees  tliere  are  seldom  other  growths. 

Dr.  Emerson  gave  his  experien(!C  of  peach  growing.  The  peach, 
brought  from  IVrsia,  loves  a  mild  climate,  and  sutlers  when  brought 
North,  unless  protected.  When  first  brought  to  this  country  it  grew  luxuri- 
antly, in  all  i>arts,  well.  Of  late  years,  however,  owing  to  the  clearing 
away  of  the  forest,  which  allorded  it  the  same  kind  of  i)rotection  which, 
in  Xoilhern  Euroijc,  was  given  it  by  glass,  it  has  become  limited  to  the  soft 
climate  of  the  peninsula  between  the  Delaware  and  ('liesai)eake  Bays, 
where  it  has  no  disease  and  bears al)nndantly.  The  "  Yellows,''  however, 
although  looked  upon  as  a  disease  spreading  from  tree  to  tree,  is  in  fact 
produced  by  colonies  of  a  parasite,  whioli  i)roi)ngates  under  favor  of  a  low 
constitutional  eonditif»n  of  the  tree,  i)roduced  l)y  the  failure  of  the  neces- 
sary climatic  protection.  xVs  to  the  nourishment  of  the  tree,  salts,  espe- 
])ecially  of  i>otash,  are  very  nutritive.  Ihit  there  is  another  element  in 
wood  ash,  i)hosi)horus,  which  is  the  piinie  mover  of  all  vegetable  life.  Dr. 
Kmerson  desciibed  one  of  his  uni)nMislud  exijeriments,  with  a  i)each 
orchard,  which  yieldeil  ii'iferior  fruit,  but  only  as  to  r^>/<>/*;  otherwise  the 
IVuit  was  as  good  as  others,  lie  gave  a  top  dressing  of  *iO()  or  'M)0  lbs. 
of  sui)erphos])hate  to  the  acre,  and  the  next  year  his  jjcaches  l»rought  10 
or  20  cents  more  in  the  market.  At  a  certain  exhiljition,  some  pears  of  a 
very  high  cv\ov  were  disj)layed,  which  brought  a  very  high  price.  Their 
rearer  had  used  dog  dung  in  (piantities,  which  lent  additional  force  to 
Dr.  Emei-son's  belief  that  i^hosphoric  acid  heightened  the  color  of  his 
Ijeaches. 

Dr.  Wood  rex)eated  that  his  experiment  bore  especially  upon  the  mode 
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of  application  of  the  potash.  The  spreading  of  potash  over  the  surface 
of  the  land  produced  no  great  result.  But,  when  placed  where  the  rain 
water  could  carry  it  along  the  descending  roots  down  to  the  rootlets,  it  is 
immediately  absorbed  by  the  plant,  and  produces  its  effects. 

Judge  Lowrie  said  that  he  bought,  in  1838,  a  wild  place  near  Pittsburgh. 
It  was  covered  with  forest  trees  and  underbrush.  He  cleared  away  the 
undergrowth  and  weeds .  Within  thi-ee  years  he  discovered  that  all  the  wal- 
nut and  hickory  trees  were  beginning  to  die,  although  in  rich  soil,  and  4 
or  5  feet  in  diameter,  and  some  of  them  one  hundred  feet  high.  In  the 
course  of  two  years  none  were  left.  The  oaks,  maples,  hndens  and  elms 
were  not  affected. 

Prof.  Trego  said  that  in  Bucks  county,  black  walnut  trees,  planted 
along  the  fences,  grow  and  liourish  well,  and  are  not  hurt  by  standing 
quite  alone  as  shade  trees.  He  had  placed  wood  ashes  around  the  foot  of 
a  fine  pear  tree,  banking  it  up  around  the  tree,  but  it  had  no  effect.  Peach 
trees  have  many  roots  running  horizontally,  and  the  rootlets  are  near  the 
soil.  To  this  Dr.  Wood  repUed  that,  according  to  his  observations,  they 
descend  into  the  ground  obliquely. 

General  Tyndale  said  that  the  finest  peach  grounds  in  the  United  States 
are  the  highlands  of  Southeastern  Tennessee ;  the  tops  of  mountain  spurs 
of  the  Cumberland  plateau,  around  Chattanooga,  above  the  conglomerates 
of  the  Coal  Measures  and  the  cavernous  limestones  of  the  sub-carboni- 
ferous, two  thousand  feet  or  more  above  sea-level,  and  many  hundred 
miles  in  the  interior  of  tlie  country. 

The  stated  business  of  the  meeting  being  in  order,  the  Re- 
port of  the  Financial  Committee  was  read,  and,  on  motion,  the 
appropriations,  recommended  therein  for  the  ensuing  year, 
were  passed,  as  follows  : 

Salary  of  Librarian $700  00 

Salary  of  Assistant  to  Librarian 360  00 

Salary  of  Janitor 100  00 

Binding  Books 150  00 

Subscription  to  Journals 50  00 

Petty  expenses  of  Librarian 100  00 

Hall  account 200  00 

Insuranco  account IGO  00 

Publication,  in  addition  to  the  interest  of  tlie  publication  fund.  2,000  OQ 
Cteneral  expenses,  other    than   the  above,  and   including  the 

commissions  of  the  Treasurer 7r>0  06 

14,570  00 
Pending  nominations,  Nos.  643  to  648  were  read. 

Mr-  Fralcy  moved  that  the  subject  of  cleaning  and  varnish- 
ing the  portraits  of  the  Presidents  of  the  Society,  be  referred 
to  the  Committee  on  the  Hall,  with  power  to  act. 

And  the  Society  was  adjourned. 
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SECOND  ADDITION  TO  THE  HISTORY  OF  THE  FISHES  OF  THE 
CRETACEOUS  OF  THE  UNITED  STATES. 

By  Edw.  D.  Cope. 

BeRTX  IX8CTJLPTU8,   Cope, 

This  species  is  established  on  a  specimen  obtained  by  Samuel  Lock- 
wood,  Director  of  Public  Schools  for  Monmouth  county,  N.  J.,  from  the 
lower  green  sand-bed  in  the  same  county.  A  second  specimen  was  found 
by  Jno.  Meirs,  in  the  dark  clay  marl,  just  below  tlie  upper  green  sand- 
bed,  at  Homerstown,  3Ionmouth  county.  This  one  is  in  possession  of 
Prof.  O.  C.  Marsh,  of  Yale  College. 

The  species  is  stout,  and  covered  with  very  large,  thick  scales.  Tlio 
fins  are  not  well  preseiTcd,  but  i-adii  of  all  but  the  pectorals  remain, 
and  are  of  stout  proportions.  The  scapular  arch  and  cranium  arc 
strongly  marked  with  narrow,  elevated  ridges,  which  form  a  reticulate 
relief.  The  scales  are  large  and  narrowly  exposed  below  the  latei-al  line, 
There  are  seven  longitudinal  series  below  this  line,  and  not  less  than 
two  above  ;  there  are  twenty-three  in  the  lateral  line,  and  possibly  a  few- 
more,  as  the  point  of  departure  from  the  suprascapula  is  lost^  and  greater 
part  of  the  cranium  broken  away.  The  sculpture  of  the  scales  consists 
of  a  series  of  radiating  ridges,  whose  interspaces  ai-e  equal  to  them,  and 
whose  extremities  project  as  short  acute  points.  Tliese  ridges  are  inter- 
rupted at  a  short  distance  from  the  middle  of  the  exposed  surface,  form- 
ing irregular  obtuse  elevations,  while  the  middle  of  the  area  is  divided  by 
shallow  grooves  into  irregular  areas.  The  wliole  are  sometimes  crossed 
t)y  one  or  two  shallow  intenupted  concentric  grooves.  The  tubes  of  the 
lateral  line  do  not  extend  beliind  the  middle  of  the  exposed  area,  and  are 
acute,  and  with  an  areolate  nigose  surface.  The  deptli  of  the  body  near 
the  middle  is  3  in.  3  lin.  below  the  lateral  line  ;  at  a  short  distance  behind 
this  point,  theio  is  1  in.  3  lin.  above  this  line,  if  there  are  only  the  two 
series  of  scales,  visible  in  tlie  specimen.  Tlie  length  of  the  species  is  5 
in.  7.5  lines  to  what  is  probably  the  pOvSterior  margin  of  the  pectoral 
arch.  Depth  of  the  caudal  pcMlundo  at  the  base  of  the  fin  1  in.  1  1. 
Length  of  a  ventral  ray  1  in.  7.5  lines,  as  far  as  traceable.  The  dorsal 
and  caudal  rays  are  very  stout ;  a  series  of  small  smooth  sc.iles  continues 
the  lateral  line  on  the  middle  of  the  tail. 

As  compared  with  the  Beryces  of  the  European  Cretaceous,  B.  radians 
is  at  once  excluded  on  account  of  its  small  scales,  and  B.  germanus,  on 
account  of  the  granulation  of  the  same,  as  described  by  Agassiz.  The 
B.  levesiensis  Mant.  {B.  ornatus  Ag.)  presents  seveml  series  of  acute 
mucrones,  instead  of  the  single  series  of  the  pi-esent  species,  while  in  the 
B.  nncrocei)halus  Ag.  the  arcolation  of  the  middle  area  of  the  B.  insculp- 
tus  is  wanting,  and  a  greater  breadth  of  the  scale  is  exposed.  The  B. 
zippei,  from  Bohemia,  is  a  much  smaller  species,  and  betrays  no  such 
strong  sculjiture  of  the  cranial  bones. 

This  species  has  not  been  found  in  the  upper  green  sand-bed  of  the 
New  Jersey  cretaceous. 
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SpnAOEPOEA  ACicuLATA,  gen,  et  $p.  nor. 

Char.  gen.  This  genus  is  represented  by  a  slentler,  acute  spine,  which 
may  be  referred  either  to  a  Pycnodont  or  Chimaeroid  family.  It  is  nearly 
straight  and  slender,  and  with  a  thin  projecting  anterior  margin,  which  is 
deeply  notched  from  the  tip  to  a  short  distance  above  the  base,  so  as  to 
produce  an  acute  dentition.  There  are  no  teeth  behind,  but  two  promi- 
nent ridges  separated  by  a  deep  groove.  Sides  of  the  spine  longitudinally 
grooved. 

This  spine  may  possibly  be  referable  to  a  Plcctognath  fish.  It  resembles 
the  spine  figured  by  Dixon  (Geol.  Sussex  XXXII.  7)  as  belonging  to  Mi- 
crodon  nuchalis,  a  Pycnodont.  Agassiz,  in  the  Poisson  Fossiles,  does 
not  ascribe  any  such  species  of  this  family,  and  says  that  in  Pycnodus 
the  dorsal  spines  are  quite  low. 

Char,  epecif.  General  form  much  compressed,  but  the  section  of  the 
edentulous  portion  is  as  broad  as  deep.  Sides  with  two  elevated  ridges, 
of  which  the  anterior  only  is  continued  to  near  the  tip,  and  is  gradually 
broken  into  a  series  of  tubercles  near  the  base.  Length  5.5  lines  ;  great- 
est width  .75  line.  This  delicate  remnant  was  discovered  by  my  friend 
Thomas  Kite,  a  naturalist  of  Cincinnati,  Ohio,  in  the  cretaceous  green 
sand  of  the  upper  bed  at  the  pits  of  the  Pemberton  Marl  Company,  Bir- 
mingham,  N.  J. 

Sphtb^na  CARiiTATA,  Cope,  Proc.  Ac.  Xat.  Sci.  Phila.  18(58,  92. 

Founded  on  a  shed  example  of  one  of  the  long  teeth,  taken  from  the 
matrix  attached  to  the  dorsal  vertcbne  of  the  Elasmosaurus  platyunis. 
The  tooth  is  not  very  different  in  outline  from  that  of  the  S.  speciosa 
Leidy,  i.  «.,  sub-triangular,  and  no  more  than  twice  as  long  as  wide  at 
the  base.  The  anterior  margin  is  the  more  oblique,  and  its  sni(K>th 
face  is  margined  by  a  faint  line  jiostoriorly,  and  is  continued  over  the  ex- 
tremity, forming  a  short  obtuse  barb  on  the  posterior  face.  The  obtuse 
face  of  the  tooth  l>ehind,  sculptured  with  six  or  eight  deep  grooves,  which 
are  sepai*ated  by  acnte  ridges,  which  do  not  extend  over  more  than  half 
the  length  of  the  tooth.     Length  a  little  less  than  six  lines. 

From  the  upper  cretaceous  of  the  neighborhood  of  Fort  Wallace,  Kan- 
sas. 

Enciiodus  pressidens.  Cope. 

This  species  is  similar  in  size  to  the  E.  ferox  Morton  f  Leidy  Pr.  A.  N. 
Sci.  1855,  397)  but  differs  in  the  form  of  the  prcmaxillary  bone,  and  the 
large  tooth  which  it  supports.  The  basis  of  the  latter  is  compressed  at 
the  base  transversely  to  the  axis  of  the  prcmaxillary  bone,  so  th<tt  it  has 
a  crescentic  section,  the  concavity  backwards.  At  the  middle  of  the 
tooth,  the  section  is  an  equilateral  triangle,  with  an  angle  (one  cutting 
edge  I  anteriorly,  the  inner  angle  rounded.  The  plane  face  of  the  tooth  is 
thus  much  reduced  in  width,  and  is  narrower  at  the  basis  than  at  the 
middle  of  the  crown.  There  is  moreover  a  longitudinal  groove  just  in 
front  of  the  posterior  (outer)  cutting  edge.  There  is  another  groove  on 
the  other  side  of  the  same  edge,  on  the  posterior  face,  and  another  more 
marked  just  inside  the  anterior  cutting  edge.     In  all  tliese  points  it  dif- 
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fers  from  tho  E.  ferox,  where  the  section  is  lenticular,  the  base  triangular 
ovate,  the  outer  face  widening  downwards  and  no  grooves.  In  E.  pressi- 
dens  tho  base  of  the  tooth  projects  well  beyond  the  anterior  margin  of 
the  front  of  the  premaxilliary,  while  in  the  E.  ferox  the  reverse  is  tbo 
case.  Length  of  tooth  20.5  lines  ;  transverse  width  at  base  G  lines;  lon- 
gitudinal do.  3.7  lines.    Length  prcmaxilla  31.8  lines,  depth  15.5. 

Two  specimens  from  tho  cretaceous  green  sand  of  New  Jersey. 

Pneumatosteub,  Cope. 

This  genus  is  established  on  a  caudal  vertebra  of  peculiar  character, 
It  is  opisthocoelian,  and  without  ti*ace  of  suture  of  either  neui*al  or  haemal 
arches.  The  elements  constituting  the  haemal  arch  appear  to  be  dia- 
pophyses ;  they  ai*e  divergent,  and  probably  do  not  unite  distally ;  they  are 
directed  more  posteriorly  than  anteriorly.  Their  proximal  boundary  is 
apparently  indicated  by  an  indistinct  elevation,  perhaps  the  i>osition  of 
tho  onginal  suture.  The  neural  arch  is  split  above  by  a  deep  median 
anterior  lissure,  on  each  side  of  which  the  narrow  zygapophyses  divcr^. 
There  is  no  zygantrum.  Tlie  base  of  the  broken  neural  spine  is  very 
small,  and  is  as  long  as  wide;  it  may  probably  have  had  but  little  eleva- 
tion. 

The  structure  of  the  bone  is  exceeingly  light,  and  the  external  osseous 
layer  very  dense.  In  order  to  i-cduco  the  weight  consistently  with  tho 
size,  the  lateral  and  inferior  faces  are  excavated  by  deep  concavities 
terminating  in  pits.  There  are  two  on  each  side  separated  by  a  longitu- 
dinal ridge-like  septum,  which  is  plane  with  the  expanded  rims  of  the 
cup  and  ball.  The  superior  pits  are  beneath  the  base  of  the  neural  spine, 
and  nearly  meet  under  the  floor  of  the  neural  canal.  The  inferior  con- 
cavity is  very  large,  and  extends  from  rim  of  cup  to  ball,  and  is  divided 
longitudinally  by  a  thin  laminar  hyjiapophysis.  The  bases  of  the  diapo- 
physes  are  wide,  and  extend  from  the  base  of  the  ball,  three-fourths  the 
distance  on  each  side  to  the  rim  of  the  cup. 

The  form  of  the  vertebra  is  compressed.  The  ball  is  more  convex 
transversely  than  vertically,  and  presents  a  slightly  double  convexity  in 
profile.  This  is  produced  by  a  slight  transverse  contraction  at  the  in- 
ferior fouiih  of  the  vertical  diameter.  The  lloor  of  the  neural  canal  is 
raised  to  the  superior  margin  of  the  ball. 

This  vertebra  resembles  the  fourth  in  advance  of  the  first  bearing 
chevron  bone  in  Lepidostues.  It  differs  from  it  gcnerically,  solely  in  the 
completeness  of  the  neural  arch  abone,  since  it  is  longitudinally  fissured 
in  the  existing  genus. 

Pneumatasteus  nahunticus.  Cope. 

The  specific  characters  of  this  fossil  are  as  follows  :  The  cup  is  a  vorti- 
cal oval,  slightly  tmncate  below,  and  openly  concave  tinincate  above. 
Its  form  is  not  unlike  that  scon  in  some  of  the  Pythonomopha.  Tlie  neu- 
ral arch  is  much  contracted  transversely  opposite  the  neural  spine.  Tho 
surface  of  the  bone  is  very  smooth,  except  a  few  slight  iiigae  near  tho  rim 
of  the  cup. 
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MecLSuremeni, 

In.  Lin. 

Longth  of  centrum 1  0 

Width     **        "      between  lateral  septa 7.1 

Depth  of  cup 8.4 

Wid^h  "    *• 7.9 

Depth  of  ball 8.5 

Length  base  (?)  pleurapophysis 6.8 

**         **     neurapopbysis 7. 

Width  neural  canal  (external,  front) 5.2 

"  "         "      (internal,  behind) 2.8 

The  Iat^  cells  are  exposed  by  the  fractures  of  portions  of  the  bone. 
The  largest  are  at  the  posterior  base  of  the  haemal  arch  and  at  the  sides 
of  the  articular  ball,  one  of  the  former  1.5  line  in  diameter.  These  meas- 
urements indicate  a  gar  of  six  feet  in  length,  if  of  usual  proportions. 

The  specimen  on  which  this  species  is  established  was  found  by  the 
writer  on  a  pile  of  mioceno  marl  on  the  plantation  of  Nathan  Edgerton, 
in  Wayne  county,  North  Carolina.  Its  interstices  are  filled  with  a  hard 
clay  matrix,  similar  to  that  which  adheres  to  cetacean  remains  in  the  hard 
stratum  in  the  lower  part  of  the  miocene  shell-bed  of  that  region. 
Whether  it  were  originally  transported  from  a  cretaceous  stratum,  is  not 
readily  ascertainable,  as  the  porous  and  dense  structui*e  of  the  bone  re- 
ceives fractures  rather  than  rounding  from  transportation,  which  cannot 
be  distinguislied  from  those  mioceno  specimens.  The  color  is  black. 
Mus.  Cox)e. 

Crommtodus  irregularis,  Cope.  PJiacodus  irregularis,  Cope  Proc. 
Bost.  Soc.  N.  Hist.  18G0. 

The  name  Phacodus  liaving  been  given  by  Dixon  to  a  genus  of  fishes 
allied  to  Pycnodus,  from  the  Tertiary  of  Sussex,  England,  the  present 
genus  must  receive  a  new  name. 

ISCIIYODUS  LATERIGERUS,    Cope  Up.  UOV. 

This  si)cciesi8of  aboutthe  same  size  as  the  I.  mirificus  Leidy,  and  presents 
marked  characters.  Its  extremity  is  much  prolonged,  and  more  llattened 
than  in  any  other  species  from  the  United  States.  The  outer  and  concave 
side  is  elevated  by  the  extent  of  the  anterior  exterior  crests,  whicli  is  also 
i*emarkably  prolonged  beyond  the  dental  area  which  it  supports.  When  the 
two  mandibular  rami  are  in  place,  it  follows  from  the  a])Ove,  that  the  me- 
dian line  of  the  beak  is  occupied  by  a  deep  concavity,  which  is  walled  in  by 
the  high  anterior  outer  crest.  The  posterior  outer  crest  is  also  well  de- 
veloped, and  is  also  prolonged  acutely  beyond  the  posterior  dentinal  area. 
The  latter  is  oval  and  very  small,  less  than  .33  the  anterior.  The  ante- 
rior is  long  and  narrow  ;  its  middle  marks  the  anterior  extremity  of  the 
great  inner  area.  The  latter  is  large  in  all  dimensions,  and  is  undivided. 
Below  it  is  a  slender  intero-lateral  column.  The  mandible  is  thoroughly 
and  regularly  curved  outwards  and  backwards.  The  external  terminal 
column  is  largely  developed  vertically. 

This  species  approaches  the  I.  smockii  m.  but  is  double  the  size,  is 


more  compreaMd  ami  cnrred,  ind  difilBia  maah  In  Ova  vrntU  poaterior 
area,  and  very  long  anterior  outei  oruL 

ToUl  length  mandiUe  (rertored)"** -. 8  0 

Depth  itt  oxtremitr 9 

■■       "  anterior  crest 1  6 

'■       •<  posterior  "    t  5 

Length  posterior  outer  area 7 

"       anterior       "        " 

From  the  upi>er  cretaceous  grocn-sand 
covered  and  presented  to  the  writer  hj  Jl 
caviktioiiH  at  that  place. 

iHCiiiunosaouDULt's,  Copt,  »p.  ni>v. 

Xo  distinct  extcntal  crests,  ftiid  no  ar 
[Mttiterioi    outer  deiitiiml  area  in  very 
lite  gradual  elevntion  of   tlie  outer  supi 
vory  large  and  undivided,  anil  in  s 
Mlciulcr  column,  wliieh  issues  in  the  pot 
plane.     The  terminal  area  of  the  heak  i 
ubliijue  fomi,  is  the  rouud  extremity 
outer  margins,  anterior  to  the  l.'irgo  area, 
curved  (lutwanla  witliout  angulatiou. 

Length  (restored) 

"        to  end  inner  area 

"  "    '■    posterior  outer. 


Depth  !it  "     

"       "  bealc 4..'! 

Tliin  s]iecie.s  is  nearest  tlie  I.  divaricatus  ni.  It  differs  in  many  rc- 
speets,  among  wliich  are  the  absence  of  anterior  outer  area,  and  of  pro- 
miiiciiire  of  the  inner  lip,  and  the  great  reduetion  of  the  teiTninal  culunin. 
Its  lach  uf  dental   development  allies  it  to  the  Ijeptoniylus  in.     HixQ, 

From  the  sanio  locality  and  donor  as  the  I.  latcrigcrus. 

PmsTis  ATTBNUATt-s,   Cape. 

Tooth  slender,  widtli  at  base  less  than  one-sixth  length,  thick  and 
straight  Posterior  face  straight,  witli  a  wide  groove,  anterior  run'od 
backwards,  obtuse  with  a  laint  ineilian  longitudinal  groove.  Posterior 
face  at  tlie  tip  of  the  tooth,  ohiiiiuo.     Xo  striae. 

T<ength  Jli.T  lines ;  width  4..5  lines  ;  <1epl1i  at  base  R  lines. 

This  s[iecies  is  much  more  slender  than  the  1*.  agassizii  (libhes,  the  only 
BIH'cies  whi<'ii  rcseniUlcs  it,  Found  by  l*ror.  W.  C.  Kerr,  State  Geolo- 
gist of  Xorlli  Carolina,  at  Flower's  marl  pit,  Duplin  Co.,  K.  C. 
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NOTICES  AND  DESCRIPTIONS  OF  FOSSILS,  FROM  THE  MAR- 
SHALL GROUP"*  OF  THE  WESTERN  STATES,  WITH  NOTES 
ON  FOSSILS  FROM  OTHER  FORMATIONS. 

By  Alexander  Winchell,  Director  of  the  Geolooicj^  Survey  op 

Michigan. 

The  following  notices  and  descriptions  were  drawn  up  in  March  last, 
but  their  publication  has  been  delayed  by  pressing  and  unremitting  en- 
gagements, which  continued,  very  unexpectedly,  through  the  entire 
Sununer. 

These  studies  are  based  chiefly  on  specimens  from  Tennessee  and  Ohio. 
The  Tennessee  specimens  were  submitted  (with  others)  by  Prof.  James 
31.  Safford,  about  three  years  ago.  and  the  conclusions  have  very  recently 
been  announced  in  his  Report  on  the  Geology  of  that  State.  The  Ohio 
specimens  consist  of  fossils  communicated  from  time  to  time,  during  two 
or  three  years  past,  by  Rev.  Herman  Herzer,  and  of  a  series  of  fossils  col- 
lected by  Prof.  E.  Andrews,  along  a  section  extending  fi-om  the  Blue 
Limestone,  near  Cincinnati,  along  the  Ohio  river  to  the  Coal  Measures,"* 
and  others  collected  in  Central  Ohio  and  western  Pennsylvania. 

In  order  that  the  references  in  the  following  pages  may  be  made  intel- 
ligible, I  subjoin  the  section  communicated  by  Prof.  Andrews: 

Section  along  Ohio  river  from  Adams  to  Lawrence  counties,  Ohio, 

Coal  Measures. 

C  Measures  embracing  beds  of  Iron  Ore 207  ft. 

No.  1. 1  Coal,                               I  .^r.  ». 

f  Underlying  measures,  )    

"NT/^   o   ^  Coarse-grained  sandstone  of  Coal  Measures,  )  oq  n 

•^^-  ^'  \  Clays  and  Iron  Ore,  ] "^^ 

■y^     q   (  "Sub-carboniferous  Limestone"   of  Ky.,  overlying  the)     m^  ^ 
no.  6,^      **Knob8"ofthe  Kentucky  Reports,  ]    ^^ 

Waverly  Series. 

'Sandstones  containing,  above,  marine  plants,  cauda-galli 
and  other  fucoids,  and  near  the  bottom,  nodules  of  Kid- 
ney Iron  Ore.  At  the  bottom  is  a  mass  of  sandstone  and 
I  Iron  Ore  embracing,  probably,  tlie  fossils  of  Sciotoville, 
Flagg's  Hill,  &c 258  ** 
Sandstones 114  ** 


No.  4. 


i  Fossiliferous  ferniginous  sandstone  of  Rockville,  "i 

No.  5.  I  Sandstones  with  Fucoids,  >  127  ** 

(  Shales  containing  the  Goniatites  described  by  Dr.  Hildrcth,  j 

r  **City  Ledge,"  5  ft.  above  black  shale 4  ** 

No    6  J  ^^verly  black  5;hale.   Fish  hed,  Lingula  svbspatulata,  Dis- 

'  1      etna  eapaxf  Ganoid  scales,  &c 16 

[  Lower  Waverly  beds  with  Fucoids 127 


i'2For  other  papers  by  the  author,  on  the  Geology  and  PaleontoIoRv  of  thlsKroup.  see  **  First  Bien- 
nial Report"  of  the  (leologlcal Survey  of  Mkhlgan.  18WJ;  Anier.  Jour.Scl.  and  Arts  [2]  vol.  xxxlll. 
p.  152:  lb.  XXXV,  p.  61;  Proc.  Acad.  Nat.  Scl.,  Phil.,  Sept..  1S«>2.  p-  4<i.'i;  lb.  .Tan.,  Ih>3.  p.  2;  lb.  July 
\iifA\  Pro.  Anier.  Phil.  Soc,  No.  81,  (vol.  xl)  lftf.9,  p.  f.7:  Ueology  of  Tenn.,  lM".y,  pp.  364-5  and  440. 

'"This  section  was  read  In  substance,  ut  the  Chicago  meeting  of  the  American  Association,  in 
Aug.,  I8ft8. 

A.    P.    8. — VOL.  XTI — A. 
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No.  7.    Ohio  Black  Shale,  embracing  beds  of  fire-clay  and  ieptariOj  320  " 

Xo   R  I  Buff-colored  limestone,  arenaceous    ("Cliff  Limestone") 
"^    *     '  (     with  beds  of  lenticular  Iron  Ore  near  the  bottom. 

No.  9.     Brown  and  light  colored  clays  (Dr.  Locke's  "Marl"). 

-n^    IQ  (  Middle  or  Flinty  Limestone,  underlaid  by  ycUow  clay  con- 
"  ^*     *  (     taining  thin  layers  of  limestone. 

No.  11.     Blue  Limestone. 

The  "  Waverly,"  of  Ohio,  is  regarded  by  Prof.  Andrews,  as  extending 
from  the  "Subcarboniferous  Limestone  (No.  3),  to  the  "Ohio  Black 
Shale"  (No.  7).     The  Chemung  and  Portage  may  be  embraced  in  No.  6. 

No.  7  is  generally  regarded  as  the  equivalent  of  the  "  Crenesee  Shale," 
of  New  York. 

No.  8  is  found  to  contain  the  following  Niagara  species :  Trematopora 
tubulosa,  Hall ;  Caryocrinus  ornatu9y  Say  ;  Retcpora  a^pero-tiriatOj  Hall ; 
Obolu»  imbrieatuAy  u.  Rf^.;^^*  8irop?iomena  striataj  Hall;  S.  rhomboidalis, 
Wahl;  S.  yiagarensiSy  Win.  &  Mar.;  Uftnipronitessubplanus,  Con.  sp.;*** 
H.  Jiemuister^  Win.  &  Mar.;  Orthis  elrgantula-,  Dalm.  sp.;  CornulitetflexuO' 
8uSy  Hall;"^  Spiriflra  sulcafa,  Hising,  sp;  Atrypa  reticulart\  Dalm.  A.  ne- 
glecta,  Hall ;  A.cuneaUt,  Hall;  MerUtellanitida,  Hall,  Pentameruisp?;  Plat- 
yostot7ui  Niagarensef  Hall,"'  0 rthoceras  sp?;  Dalmania  limuluru$j  Green 
sp.,  Calyinene  NiagarensM,  Hall. 

No.  9  of  Andrews'  section  contains  the  followinc;  species,  some  of  which 
are  known  to  belong  to  the  Clinton  group  :  linitophyeus  claratus  and  bilo- 
batus,  Hall  ;  Fencu'eUa  priaca.  Hall,  and  Obolus  imbricatus?  n.  sp. 

It  will  be  noticed  that  the  chai-aoteristic  fossils  of  the  Waverly  Group 
are  traced  to  near  Shafer's,  on  Oil  Creek,  Pa.,  at  a  locality  said  to  be  "200 
to  300  feet  below  the  coal,''  where  we  find  such  species  as  Chonetes  pvl- 
chflla  Win.;  Liugida  wembrarntcfit  Win.;  IleiMpronitfA  inequalin^  Hallsp. ; 
Syrinrjothijris  typa,  AVin.;  Spirifera  Carte ru  Hall;  Discina  Gallaluriy 
Win.;  with  others  common  to  the  Waverly  and  later  formations.  At 
Kinzua.  Pa.,  however,  whieh  is  stated  to  l>e  "oOO  or  400  feet  below  the 
Coal  Conglomerate,"  we  seem  to  have  jiassed  into  the  limits  of  another 
fauna.  Not  a  single  siH'cies  can  be  recognized  as  belonging  to  the  Wa- 
verly. On  the  contrary,  Spirifera  dhjuncta  (Phillips)  Hall,  a  species  of 
the  Chemung  (iroup,  of  New  York,  is  conspicuous  and  well  determined. 
Fragments  of  lamellibmnchs  which  appear  to  belong  to  the  Chemung 

n<  Sl^hpll  small,  nearly  circular,  with  a  sUchtly  proloctlnj;  beak  In  the  ventral  valve,  false  area  very 
^mall  ami  Inconspknons.  ct'iitrnl  nu^«Hati  ridge  <ll.<tliut  but  dollcato,  bt*con)lnc  broader  anteriorly, 
and  vanlshltm  Iti  front  of  the  centre;  a  WMicJtudinally  oval  scar  on  each  side  of  the  central  rtdife. 
Surface  marked,  especially  in  the  older  shells,  by  numerous  concentric  Imbricating  lamellae  of 
jirowth.  Transvt-rse  <llan>eter  .VK.  Ineh  :  len»;th  of  ventral  valve  about  the  same.  This  Is  a  bmaller 
species  than  O.  Ctmratii,  Hall,  with  a  more  lamello!>c  exterior,  and,  so  lar  as  1  have  been  able  to  ob- 
serve, a  dHh'rent  cardinal  structure. 

u'*  Several  specimens.  acreein«  very  well  with  the  deRcrlptlon  and  flptires  of  New  York  speci- 
mens, but  apparently  nut  the  sanit:  as  the  Illinois  specimens  referred  to  this  speclen.  (Ill.tjeol.  hep 
1II,.34<J). 

»'«  The  single  specimen  has  the  rings  some  what  constricted  below,  instead  of  rcpularlj"  convex 
as  In  C.  tirruatits  Con. 

!>'  A  carinated  shell,  more  appressed  laterally  than  the  carinated  varieties  flKured  by  Prof. 
Hall. 
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species  Avieula  longispina  and  acanthoptera,  Hall,  are  also  abundant,  as 
well  as  a  Bhynchonella^  which  differs  from  any  known  Waverly  species. 

It  seems,  thei-cfore,  from  these  indications,  that  the  line  separating  the 
Chemunf^  and  Waverly,  passes  between  these  two  horizons ;  and  that  we 
have  here  positive  paleontological  and  stratigraphical  evidence  of  the  su- 
))erposition  of  the  Waverly  above  the  Chemung,  as  I  have  heretofore  ar- 
gued."* 

The  fossils  from  Tennessee  identified  with  species  of  the  age  of  the 
Marshall  (or  Waverly)  Group,  will  undoubtedly  be  regarded  as  possessing 
coiisiderable  interest,  as  this  is  the  first  paleontological  determination  of 
the  extension  of  this  group  into  that  State.  They  are  mostly  embraced 
in  a  thin  deposit  of  dark,  silicious,  bituminous  shales,  emitting  an  agree- 
able aromatic  odor,"'  and  resembling  in  physical  characters,  the  shales  of 
the  Kinderhook  Group,  of  Illinois.  This  resemblance  suggests  the  belief 
that  the  Hickman  shales  of  Tennessee  are  a  prolongation  of  the  Kinder- 
hook  shales  ;  and  that  they  will  yet  be  traced  along  both  sides  of  the  Coal 
Measures,  from  Indiana  and  Illinois  across  the  western  extremity  of  Ken- 
tucky.»» 

Zaphrentis  Ida?  Win.  (Proc.  A.  Nat.  Sci.,  Phil.,  July,  1805).  From 
Hickman  county,  Tenn.,  and  Sciotoville,  Ohio,  (See  Andrews'  section). 
The  Tennessee  specimens  are  without  epitheca,  and  lack  the  profound 
wrinkles  of  growth  belonging  to  the  types  of  this  species,  from  Rockford, 
Ind.  They  also  enlarge  upward  somewhat  more  rapidly.  The  Ohio  spe- 
cimen is  extremely  similar  to  these. 

Trematopora?  vesiculosa,  Win.  (Proc.  A.  Nat.  Sci.,  Phil.,  Jan., 
1863,  p.  3).     Several  good  specimens  from  Sciotoville,  Ohio. 

"•  See  especially  Proc.  Amcr.  Phil.  Soc,  No.  81,  p.  57.  and  Proc.  Acad.  Kat.  Sci.,  Phil.,  July,  l?f.5. 
p.  UO. 

'•»  See  further  notices  of  these  rocks.  Goolopy  of  Tenn.,  chap.  XT,  sec.  I. 

**  Descriptions  of  these  fossils  are  embraced  In  the  late  Report  on  Tennessee,  in  a  paper  em- 
bodying notices  of  some  fossils  from  the  "Carboniferous  I.lniestone,"  of  that  State.  As  Prof.  Saf- 
ford  has  questioned  the  correctness  of  my  Identiflcatlon  of  Spiritrm  iMfinni,  I  embrace  this  oppor- 
tunity to  state  that  I  have  relnvp»tliratpd  the  question  and  remain  of  the  same  pei-8ua.sion  as  l>e- 
fore.  though  1  admit  there  Is  room  for  differences  of  opinion.  I  have  five  specimens  of  S.  imhrer^ 
(to  which  Prof.  Safford  refers  the  specimens  In  question)  from  the  typical  locaMty,  at  Burlington, 
Iowa.  The  Tennessee  specimens  differ  from  these  as  follows :  They  are  larger,  heavier  and  coarser 
shells;  the  sinus  is  more  deeply  sunk,  relatively  broader,  and  more  distinctly  defined,  and  It  Is 
greatly  produced  in  front,  while  that  ofS.  imbrcc  is  scarcely  at  all  produced  ;  it  embraces  from  10 
to  \2co%iad,  while  that  of -S'.  imbrex  embraces  only  6  or  8;  the  fold,  Instead  of  being  obsolete,  and 
a  mere  undefined  swell.  Is  raised  Into  a  prominent,  crest-Ilke,  acute  ridge,  espeelally  toward  the 
front;  the  dorsal  valve  Is  flattened  from  the  middle  of  the  fold  to  the  extremities;  the  area  is  not 
flat,  and  is  striated  in  both  directions;  the  costa?.  besides  being  smaller,  are  less  numerous,  except 
in  very  old  specimens ;  they  are  crossed  only  by  tine  concentric  striae,  and  remote  irregular  grooves . 
Instead  of  coarse,  regular,  imbricating  striae  raised  into  nodes  on  the  crests  of  the  costa?,  as  is  the 
case  with  the  surface  of  .S.  imhrrjc,  when  well  preserved. 

On  the  contrary,  these  specimens  agree  with  S.  L't*/avi,  especially  In  the  following  distinctive 
characters;  "Dorsal  valve  depressed  toward  the  cardinal  extremities,  and  broadly  curving  to  the 
base;  mesial  fold  very  prominent,  extremely  elevated  and  subangular  In  front,  not  defined  at  the 
margins.  Ventral  vulve  very  gibbous  at  the  sides,  marked  by  a  broad,  r|<?op,  undellned  mesial  sinus 
which.  In  the  middle  of  the  shell,  occupies  fully  one-third  of  the  width,  sloping  al)ruptly  to  the 
cardinal  extremities,  ami  extremely  proiluced  and  elevated  in  front,  In  a  sub-tiiangular  exten- 
sion;"  the  area  is  concave,  vertically  and  longltutllnally  striate. 

The  correct  identification  of  these  Tennessee  specimens  is  important,  as  having  a  bearing  on  tb« 
question  of  the  equivalencies  of  the  "  SWicloui  Group,"  of  Saflord. 
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LiNOULA  8UB8PATULATA?  M.  &  W.  (HI.  Geol.  Rep.  Ill,  437,  pi.  18,  fig. 
1).  From  Tennessee,  and  No.  6,  Rockville,  Ohio.  The  single  specimen 
from  Tennessee,  showing  the  inside  of  (apparently)  the  ventral  valve,  is 
not  over  one-third  the  length  of  the  specimen  figured  in  the  Illinois  Re- 
port ;  but  it  otherwise  agi*ees  with  the  description  in  outline,  surface 
markings,  position  of  beak  and  faint  radiating  lines  along  the  middle. 

Lingula  sub-spatulata  was  described  from  the  **  Black  Slate,'*  of  Union 
county,  111.  At  Vanceburg,  Ky.,  and  other  localities  on  both  sides  of  the 
Ohio  river,  is  a  black  shale  embraced  within  the  Waverly  series,  (see  No. 
6,  Andrews'  section)  which  contains  a  small  Lingula,  not  easily  distin- 
guishable from  the  Tennessee  specimen.  If  the  Ohio,  Kentucky,  and 
Tennessee  specimens  are  really  identifiable  with  the  Illinois  species,  it  ap- 
pears strange  that  the  latter  should  bo  found  in  a  geological  position  so 
much  lower.  There  seems  to  be  occasion  for  the  query,  whether  the  Illi- 
nois equivalent  of  the  Vanceburg  Shale  has  not  l>ecome  confounded  with 
the  **  Black  Shale,"  by  the  disappearance  of  intervening  beds ;  and  also, 
whether  the  entire  mass  of  the  "Black  Shale,"  of  southern  Ohio,  Indi- 
ana and  Illinois,  does  not,  in  fact>,  belong  in  a  position  considerably  above 
the  Genesee  Shale,  as  Verneuil,  Owen  and  others  long  ago  suggested.*** 

I  am  led  to  suspect  that  L,  sub-spatulata,  M.  &  W.,  is  identical  with  my 
X.  memhranacea.^^ 

Lingula  membranacea,  Win.  (Proc.  Acad.  N.  S.,  Phil.,  Jan.,  1803). 
From  near  Shafer's,  Penn. 

Discina  Saffordi,  n.  sp. 

Shell  rather  small,  outline  nearly  circular,  but  generally  a  little  flattened 
posteriorly,  and  also  on  each  of  the  postero-lateral  boundaries.  Upper 
valve  rather  depressed  conical,  with  the  beak  midway  between  the  centre 
and  the  posterior  side  ;  under  surface  i)resenting  a  faint  but  distinct 
linear  ridge  extending  anteriorly  from  the  beak  one-lourth  the  diameter  of 
the  shell.  Lower  valve  very  depressed  convex,  with  an  apical  pyriform 
indentation  having  a  blunt  spur  projecting  from  its  broad  anterior  end  ; 
no  i>erforation  visible.  Exterior  of  both  valves  ornamented  witli  numer- 
ous fine,  unequal,  concentric  stria?  ;  interiors  smooth,  except  the  faint 
vascular  markings  near  the  borders. 

This  curious  species  most  resembles  in  general  appearance,  Discina  Lo~ 
denuH^  from  the  Genesee  Shale  ;  but  the  pyriform  indentation  of  the  ven- 
tral valve,  the  liner  external  striaj  and  the  inconspicuous  foramen  will 
serve  to  distinguish  it. 

From  dark  bituminous  Shales  just  above  the  "Black  Slate,"  of  Ilick- 
man  county,  Tennessee. 

m  Thn  "Black  Shale."  of  northern  Ohio.  Ontario  and  Michigan.  Is  undoubtedly  the  "Genesee," 
as  Is  proven  both  slratlgrapUlcally  and  pnleontoloKlcally.  (Soo  Proc.  Auicr.  Fhll.  Soc,  No.  81,  p. 
77,  Ac) 

i«  I  take  occasion  to  remark  that  Gyrocrrnnl  Rorlt/onhnnin,  M.  &  W..  (111.  Rep.  111.  p.  4.'»9)  frova. 
Rockford.  Ind.,  Is  identical  with  my  Vjfrtoceras  i^or/yyrcifnw,  dcscrl bed  In  Proc.  Acad.  Nat.  Scl. 
July,  1805. 


1S70.J  '^■*"  [WInchell. 

DiBClNA  Cap  AX?  White  (Proc.  Bos.  Soc.  Nat.  Hist.)  From  Black 
Bhale  (Bed  No.  0),  Rockville,  Ohio. 

These  specimens  resemble  D.  Lodensis  in  size  and  markings.  They 
differ  in  the  more  prominent  and  more  excentric  beak  of  the  don^al  valve. 
The  stri»  of  2).  Lodemis  are  also  more  regular  and  more  sharply  raised, 
and  it  is  a  larger  species.  It  is  smaller  and  thinner  than  the  type*  of  D. 
eapax,  but  I  hesitate  to  pronounce  it  distinct. 

DiBCiKA  Gallaiubri,  Win.  (Proc.  A.  N.  S.,  Phil.,  July,  1865).  Col- 
lected by  Prof.  Andrews,  at  Granville,  Licking  county,  Ohio, — adherent 
on  a  Spirifera;  also,  from  near  Sliafer's,  Penn. 

The  Ohio  si)ecimens  differ  from  2).  Oallaheri  only  in  size — ^being  one- 
^half  the  diameter,  or  less.  The  indentation  of  the  dorsal  valve  is  lenticu- 
lar in  outline,  and  extends  nearly  from  tlie  posterior  margin  to  the  centra 
of  the  valve.  Along  the  middle  of  the  indentation  on  the  inside  is  a  lib- 
bon-^shaped  impression,  bounded  by  a  sharp,  elevated  ridge  on  each  side, 
and  divided  by  a  similar,  parallel  ridge  running  along  the  middle  of  the 
impression.  Each  portion  of  this  impression  is  marked  by  extremely  del- 
icate, raised,  transverse  lines,  which  would  seem  to  indicate  that  the  im- 
pressions are  not  the  foramen,  but  a  poi-tion  of  the  shell.  The  foramen 
may  have  been  a  delicate  slit  occupying  the  place  of  the  median  ridge  di- 
viding the  two  impressions.  In  D,  Saffordi  the  foramen  appears  to  be 
similarly  wanting,  and  it  may  have  been  equally  slit-like  during  life. 

The  Pennsylvania  specimens  are  mere  ciists  of  the  non-perforate  valve, 
slightly  oval  in  outline,  with  irregular,  concentric  wrinkles,  a  sub-central 
beak  elevated  one-third  the  smaller  diameter  of  the  valve.  One  of  the 
three  casts  bears  apparently  the  impressions  of  the  ribs  of  some  costate 
shell,  suggesting  that  this  individual,  like  the  Ohio  specimens,  may  have 
been  parasitic.  The  larger  of  these  casts  are  fourteen-sixteenths  by  eleven- 
sixteenths  of  an  inch  in  diameter. 

Producta  concextrica,  Hall  (Iowa  Geol.  Rep.  517,  pi.  vii,  fig.  3; 
10  Rep.  N.  Y.  Regents,  180;  see  also,  Winchell,  Proc.  A.  N.  S.,  Phil., 
July,  1865,  p.  115).  From  yelhnvish-brown  calcareo-argillaceous  beds, 
and  from  calcareo-silicious  shales  of  Tennessee.  Also,  from  Sciotoville, 
Ohio. 

The  Temiessee  collection  contains  one  specimen  showing  both  valves, 
one  showing  tlie  ventral,  and  one  both  sides  of  the  dorsal  valve.  Another 
specimen  exhibiting  the  exterior  of  a  ventral  valve,  resembles  the  foims 
named  P.  Shumardianns  by  Prof.  Hall ;  but  this  name  is  probably  a 
synonym  of  P.  concentrica, 

Producta  semireticulata,  Fleming. 

Collected  by  Rev.  H.  Hcrzer,  at  Newark,  Licking  county,  Ohio ;  by 
Prof.  E.  Andrews,  at  Sciotoville  (where  it  is  abundant);  from  bed  No.  5, 
Rockville  ;  from  a  point  2^  miles  west  of  '* Cincinnati  Furnace,*'  Vinton 
county,  Ohio  (in  the  upper  Waverly);  and  in  large  and  characteristic 
specimens  from  near  Shafer's,  on  Oil  Creek,  Venango  county,  Penn. 

Producta  Coopereksis?  Swallow. 

From  bed  No.  4,  Sciotoville,  Oliio. 
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There  ara  several  specimens  of  this  form,  and  they  differ  from  speci- 
mens of  P,  Cooperensis  from  Burlington,  Iowa,  principally  in  a  much 
shallower  ventral  sinus  and  a  larger  size.  In  size,  and  in  the  pecuhar  ar- 
rangement of  the  granulations  of  the  inner  surface,  they  resemble  P.  du- 
plieosiatOy  Win.,  but  the  costse  are  less  developed,  and  there  are  fewer 
spines  distributed  over  the  general  surface.  These  forms  resemble,  not 
a  little,  P.  mminalis,  Hall,  from  the  Burlington  Limestone,  but  the  cos- 
tse  are  less  pronounced,  and  the  ventral  valve  enlarges  less  rapidly.  This 
is  possibly  the  si)ecics  which  has  sometimes  been  refen^d  to  P.  Cam, 
D'Orb. 

Producta  gracilis?  Win.  (Proc.  Acad.  N.  Sci.,  Phil.,  July,  1865.) 
From  bed  No.  4,  Sciotoville,  Ohio. 

The  numerous  casts  from  this  locality  do  not  preserve  the  Btriations  as 
strongly  as  the  types  of  this  species ;  but  they  are  too  broad  for  P.  par- 
vula,  and  the  ventral  valve  is  not  sufficiently  produced.  It  is  desirable 
yet  to  make  comparisons  with  specimens  of  P,  minuta,  8hum. 

Prodccta  morbilliana.  Win.  (Phil.  Proc.,  July,  1865,  p.  113.)  From 
bed  No.  4,  Sciotoville,  Ohio. 

Producta  arcdata.  Hall  (Iowa  Rep.  518,  pi.  vii,  fig.  4,  a.  b).  Quito 
abundant  in  bed  No.  5,  Rockvillc,  Ohio.  Quite  identical  forms  occur  also 
at  Granville,  O. 

Chonetes  multicobta,  Win.  (Proc.  A.  N.  S.,  Phil.,  Jan.,  1863,  p.  5.) 
In  yellowish-brow^n  cal(;areo-argillaccous  beds  and  dark  bituminous  shales 
in  Hickman  and  Maury  counties,  Tennessee. 

There  arc  two  dorsal  valves  in  Prof.  Safford's  collection.  They  agree 
with  this  species,  except  that  the  striae  are  considerably  more  obscure 
than  even  in  the  typical  specimens  ;  and  the  external  sui*face  is  minutely 
granulated. 

This  species  ranges  from  the  base  of  the  Yellow  Sandstones,  at  Burling- 
ton, Iowa,  into  the  base  of  the  Burlington  Limestone. 

CiroNETES  PULCHELLA,  Win.  (Proc.  A.  N.  Sci.,  Phila.,  Sept.,  1863.) 
A  single  ventral  valve  occurs  among  the  specimens  fi-om  Teimessee.  It 
exposes  only  the  inside,  and  hence  the  number  of  ribs  cannot  be  satisfac- 
torily ascertained.  A  slightly  divergent  spine  appears  at  each  extremity 
of  the  hinge  line. 

Several  clearly  marked  specimens  from  Newark,  Ohio,  occur  in  Prof. 
Andrews'  collection.  These  exhibit,  however,  three  or  four  hollow  spines 
each  side  of  the  beak. 

Other  specimens  from  near  Shafer's,  on  Oil  Creek,  Pa.,  are  almo.st  per- 
fectly identical  with  these. 

CiroNETES  FiscnERi,  N.  &  P.  (Jour.  A.  N.  S.,  Phil.,  vol.  I).  From  dark 
hituniinous  shales,  Tennessee. 

C'noNETESGENicuLATA?  White  (Proc.  Bos.  Soc.  N.  Ilist.  IX,  29).  From 
bed  Xo.  5,  Rockvillc,  Ohio. 

The  few  imperfect  specimens  in  the  collection  agree  with  forms  occur- 
ring at  Burlington,  Iowa,  in  the  Yellow  Sandstones,  and  semetimes  i-c- 
ferred  with  doubt  to  C.  genkulata,     I  suspect  they  may  all  prove  to  be  C 
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pukheUoy  Win.  The  type -specimens  of  C.  geniculata  are  from  ClarksTille, 
Mo.,  and,  besides  presenting  the  characteristic  geniculation  in  the  ventral 
valve,  appear  to  Jiave  a  rather  shoiter  hinge  line  than  these  specimens. 

Choneteb  Illinoisensis,  Worthen  ^Trans.  St.  Louis  Acad.  Sci.  I,  571). 
Occurs  in  bed  No.  5,  Rockville,  Ohio. 

Hemipbonites  ikequalis,  Hall  sp.  (lo.  Geol.  Rep.  400,  pi.  ii,  fig.  6, 
a— c.)  Collected  by  Rev.  H.  Herzer,  at  Newark,  Ohio,  and  by  Prof.  An- 
drews, at  Granville.  Collected,  also,  by  the  latter  in  Pennsylvania,  near 
Shafer's. 

Hemiprokites  UMBRACULUM  ?  Schloth.  (Die  Pctrcfact.  I,  p.  256,  and 
II,  p.  67.) 

Collected  by  Rev.  11.  Herzer,  at  Newark,  Ohio,  and  by  Prof.  Andrews, 
in  bed  No.  4,  at  Bciotoville  and  bed  No.  5,  Rockville,  and  also,  near 
8hafer*8,  Pcnn. 

It  may  well  be  doubted  whether  the  large  specimens  ranging  through 
the  equivalents  of  the  Marshall  group,  in  the  Western  States,  really  be- 
long to  the  foreign  species  to  which  they  have  generally  been  referred. 

ORTHrs  s^BELLiPTiCA  ?  W.  &  W.  (Bos.  Proc.  VIII,  202.)  From  bed 
No.  4,  Sciotoville,  Ohio.     A  single  imperfect  8pecin)en. 

Ortbis  Michelini  ?  L'Eveille.- 

From  bed  No.  5,  Rockville,  Ohio  ;  from  Granville,  Licking  county; 
from  Vinton  county;  and  also,  from  near  Shafer's,  Penn. 

Tlie  specimens  from  all  these  localities  agree  with  each  other  and  with 
specimens  commonly  referred  to  0.  Mirheltnu  It  is  a  form  probably  iden- 
tical with  that  from  Clarksville,  Mo.,  referred  to  0.  Vanuxemiy  by  Prof. 
Hall.  The  smaller,  flattened  specimens  approximate  0.  flaray  Win.,  from 
the  Burlington  Sandstone,  while  a  large,  transversely  oval  specimen 
from  Rockville,  approaches  0.  resupinaia,  except  in  much  smaller  size. 
In  the  considerable  convexity  of  some  of  the  dorsal  valves  (especially  from 
Shafer's;,  and  also  in  the  cast  of  the  muscular  scars,  they  (lifter  from  0, 
impressa,  Hall.  If  there  are  any  permanent  si)ecific  distinctions  among 
the  widely  extended  American  forms  commonly  referred  to  0.  MiclLelini, 
it  will  require  extended  and  careful  comparisons  to  make  them  out. 

Spirifera  niRTA?  White  &  Whitfield. 

The  single  specimen  from  silicious  Shales,  Tennessee,  is  considerably 
larger  than  specimens  from  Burlington,  Iowa,  the  typical  locality,  and 
perhaps  the  area  is  a  little  more  extended  laterally. 

Spirifera  extenuata.  Hall  Clowa  Rep.  520,  pi.  vii,  fig.  6).  Collected 
by  Rev.  H.  Herzer  and  Prof.  Andrews,  at  Newark,  O. 

Spirifera  Waverlyensis,  n.  sp. 

Shell  semi-circular,  without  plications  (on  the  cast).  Ventral  valve 
with  an  elevated,  nearly  flat,  transversely  furrowed  and  vertically  striated 
area,  reaching  the  whole  length  of  the  hinge-line,  which  is  scarcely  less 
than  the  greatest  width  of  the  valve.  The  plane  of  the  area  forms  a  right 
angle  with  the  plane  of  the  valve.  Surface  more  rapidly  convex  near  the 
margin  than  between  the  beak  and  the  middle  ;  lateral  slopes,  also,  gent- 
ly convex.     Sinus  deep,  well  defined,  occupying  nearly  one-fourth  the 
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width  of  the  valve,  slightly  produced  anteriorly.  Dental  lamellse  extend- 
ing three-fifths  the  length  of  the  valve,  not  approximated  at  the  rostral 
extremity.  Muscular  scars  striate.  Surface  of  cast  destitute  of  plica- 
tions, but  deeply  marked  toward  the  front  by  wrinkles  of  growth. 

Transverse  diameter,  one  and  five-eighths  inches ;  antero-posterior  di- 
ameter, one  inch  ;  height  of  area,  three-eighths  of  an  inch. 

This  species  is  more  completely  destitute  of  plications  than  any  other 
in  rocks  of  the  same  age  ;  and  this  character,  together  with  the  length, 
width  and  fiatness  of  the  area,  renders  it  necessary  to  admit  it  as  new. 

Spirifera  Carteri,  Hall  (S,  VemonensiSj  Swallow).  Very  abundant 
in  bed  No.  4,  Bciotoville,  Ohio  ;  rare  in  bed  No.  5,  Rockville.  A  single 
specimen  labelled  Granville,  is,  probably  r  judging  from  the  matrix),  from 
Bciotoville.     Occurs  also,  near  Shafer's,  Penn. 

Spirifera  Marionensis,  Shum.  (Mo.  Geol.  Rep.,  Pt.  ii,  p.  203,  pi.  C, 
fig.  8,  a — d. )  Several  specimens  from  bed  No.  4,  Sciotoville,  Ohio.  These 
specimens  agree  tolerably  well  with  the  description  of  this  species,  and 
with  specimens  from  Clarksville,  Mo.  This  seems  to  be  a  species,  how- 
ever, which  exhibits  a  tendency  to  graduate  on  the  one  hand,  into  S.  bi- 
plkata,  and  on  the  other,  into  8.  Carteri  Young  specimens  exhibit  a 
well  defined  ventral  sinus,  with  about  two  incipient  plications;  and  having, 
at  this  age,  sharper  dorso-lateral  angles,  they  closely  approximate  S.  bipli- 
cata.  Large  specimens,  on  the  contrary,  can  scarcely  be  distinguished 
from  8.  Carteri^  save  by  the  less  pronounced  sinus  and  fold. 

There  are,  indeed,  six  species  described  from  rocks  of  this  age,  which 
need  to  be  re-examined  and  compared,  viz  :  8.  Marionensis,  Shum.,  1855; 
8.  Carteri,  Hall,  1857-8  ;  8.  hipUcata,  Hall,  1858 ;  8.  VernojiensiSy  Swal- 
low, 1800 ;  8.  OsarjensU,  Svval.,  1800  ;  and  8.  Missouriensis,  Swal.,  1860. 
The  three  fust  are,  i>erhaps,  distinct  species — possibly  all  the  others. 

Spirifera  subrotundata,  Hall  (Iowa  Geol.  Kep.,  p.  521).  Fi*om 
be<l  No.  4,  Sciotoville,  Ohio. 

On  some  of  the  casts  no  striations  are  ceilainly  seen,  except  over  a  lim- 
ited space  one  side  of  the  beak. 

Spirifera  niPLicATA?  Hall.  A  single  imi>erfect  specimen,  from  No. 
4,  Sciotoville,  Ohio.     See  remarks  above  on  aS'.  Marionensis. 

Spikiferina  solidirostris.  White  (Bos.  Jour.  VII,  232).  Collected 
by  Rev.  II.  Hcrzer,  at  Newark,  Ohio,  and  by  Prof.  Andi-ews,  from  bed 
No.  4,  Sciotoville,  and  bed  No.  5,  Kockville. 

Syringothyris  typa,  "Win.  (Proc.  Acad.  N.  S.,  Phil.)  This  species 
occurs  qn'itc  abundantly  in  Ohio.  Mr.  Herzer  and  Prof.  Andi-ews  have 
furnished  over  a  dozen  specimens  from  Newark.  In  bed  No.  4,  Scioto- 
ville, it  forms,  with  Spirifrra  Carteri  and  sevei-al  other  species,,  the  prin- 
cipal mass  of  a  hi{,^hly  ferruj«:inous  stratum  of  sandstone.  It  occurs 
freely,  also,  near  Shafor's,  in  Pennsylvania. 

From  Newark  specimens  may  be  worked  out  good  views  of  both  valves, 
and  of  the  bifarionsly  striated  area.  Traces  of  the  pseudo-deltidium  maj' 
also  l>e  seen,  and  it  appears  that  the  dental  lamellie  are  very  deep,  but  the 
essential  structure  of  the  genus  does  not  appear.  Thei-e  is  one  exceptional 


1>*70.1  ^'^'>  '      [Winoholl. 

Rpecimcn,  wliich  may  be  a  dorsal  valve  distoii;cd  by  pressure  exerted  at 
the  binge  extremities.  If  imdistortecl,  it  belongs,  evidently,  to  a  distinct 
species. 

In  many  of  the  Sciotoville  specimens,  tlie  Ussured  tube  and  other  de- 
tails of  tho  internal  structure  of  the  genus  are  distinctly  sho^vn,  but  there 
is  difliculty  in  isolating  the  specimens  from  the  mass. 

A  specimen  in  Prof.  Andrews'  collection  from  Newark,  which  has  tho 
lieak  of  tho  ventral  valve  somewhat  less  elevated  than  usual,  and  the  area 
considerably  vaulted,  presents  on  tho  cast  of  this  valve  generic  (?)  char- 
acters w^hich  have  not  befoixi  been  noticed.  The  whole  width  of  the  broad 
sinus,  in  the  middle  of  the  valve,  is  occupied  by  a  pair  of  very  peculiar 
occlusor  scars,  sepai-atcd  by  the  shallow  impression  of  a  low  median  ridge. 
Each  scar  api)ears  somewhat  like  the  ^presentation  of  the  head  of  a  sheaf 
of  wheat^ — ^the  divergent  and  jieiulent  heads  of  grain  being  turned  toward 
the  extremities  of  the  shell.  The  two  scai-s  together  are  an  inch  broad, 
and  of  equal  length.  These  characters  recur  in  a  si>ecimeu  from  Shafer*s, 
Pennsylvania. 

I  have  some  suspicion  that  Syringothyris  typa  is  identical  with  Spirifera 
eapaXy  HalL  The  principal  distinction,  so  far  as  I  observe,  consists  in 
the  lobular,  anterior  prolongation  of  the  ventral  sinus  of  the  former.  In 
a  specimen  having  a  transverse  diameter  of  3.}  inches,  and  a  height  of 
area  of  1 J  inches,  the  ventral  sinus  projects  three-fourths  of  an  inch  be- 
yond the  general  front  of  the  sliell.  All  of  my  specimens  present  this  char- 
acter ;  but  it  dews  not  appear  in  the  dcscrii)tion  and  figuix'S  of  S.  capax. 
As  this  is  a  character  which  probably  bears  a  relation  to  the  age  of  the 
shell,  it  may  be  that  S.  eapfi.v  was  described  from  immature  specimens. 
If  so,  this  spe(jics  should  be  known  as  Syrin-gothyru  capax. 

SpiUKiERA  IIanmijalensjs,  Swallow  (St.  Louis  Trans,  vol.  I,  p.  049). 
Several  good  casts  from  be<l  Xo.  4,  Sciotoville,  some  of  which  show  both 
valves.  Inii)rcssions  of  the  exterior  are  conunon,  showing  that  this  spe- 
cies tiourislied  to  luxuriant  dimensions.  A  pair  of  spines  is  preserved, 
with  a  bit  of  sm(M)th  shell  attachccl. 

SpiKiGEiiA  OiiiKNsis,  Win.  (Proc.  A.  Nat.  Sci.,  Phil.,  July,  180.*),  p. 
llrt.)     From  bed  No.  4,  Sciot(»vilk%  Ohio. 

RiiYNCiroNEi.LA  Sageuiana,  AVin.  (Proc.  Acad.  N.  Sci.,  Phil.,  Sept., 
1^02,  J).  407.)  Six  specimens  from  dark  bitumin<ms  shales,  Tennessee. 
Also,  from  Newark,  Ohio;  l>ecl  No.  4,  Sci(»toville  ;  Granville  (abundant,^ 
and  fnmi  **  Cincinnati  Furnace,"  Vinton  c(mnty,  where  it  is  of  frequent 
occun'cnce. 

This  is  a  common  and  widely  distributed  species.  I  have  heretofore 
known  it  from  remot<^  parts  of  Michigan,  and  from  Medina,  Ashland, 
(-nyahoga.  Summit  and  Li<-kiiig  counties,  Ohio. 

KiiYXCiroNELLA  MissoruiENsis,  Shum.  (Mo.  Peport  II,  204.)  From 
bed  No.  4,  Sciotoville,  Ohio. 

PiiYNCiroNELT.A  Makshallensis,  Win.  (Proc.  A.  N.  S.,  Phil.,  Sept., 
18()2.)     Fnmi  Granville,  Licking  ccnnity,  Ohio. 
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Centronella  ?  Flora,  n.  sp.  . 

Shell  broadly  ovate,  mther  rectilinear  alon^^  the  cai*dinal  sloiies,  broadly 
and  slij^htly  sinnato,  or  not,  alonpj  the  ventral  comniissui-e  ;  general  form 
of  each  valve  a  scjjnient  of  a  sphere.  Surface  of  shell  very  finely  and 
slian>ly  striate  both  longitudinally  and  concentrically. 

Length,  fifteen-sixteenths  of  an  inch ;  breadth,  fourteen-sixtcenths  ; 
thickness  of  both  valves  seven -sixteenths. 

This  siwcies  is  bi-oader  and  less  rosti-ate  than  C.  AUei,  Win.  (Proc.  A. 
N.  8.,  Phil.,  July,  186'),  p.  123,)  and  also  less  tumid  around  tlie  margins, 
besides  l>cing  much  more  distinctly  striate. 

Though  I  am  not  positive  of  the  generic  relations  of  this  species,  it  ap- 
pears to  l>o  congeneric  with  C.  AllcL  These  sjHSciesare  both  ornamented 
■with  beautiful  t<?rebratidoid  jmncrtations,  and  both  exhibit  the  elongate<l 
ribbon-like  muscular  markings  on  the  ventral  valve  which  also  charac- 
terize the  well-determined  species  C,  Julia.  In  one  of  the  si>ecimeiis  re- 
ferred (^provisionally)  to  C?  Flora,  there  is  a  low,  but  elongated  meilian 
septum  in  tlie  dorsal  valve,  from  which,  near  the  l)eak,  ])rot»eeds,  on  each 
side,  a  thin  horizontal,  longitiuUnal  plafe,  reaching  half  the  length  of  the 
sejitum.  In  the  ventral  valve,  the  digital  lamella)  are  feebly  develoi)ed, 
and,  instead  of  rcaching  the  inner*  surface  of  the  valve,  they  cun-e  towanl 
the  median  line  and  join  each  other,  leaving  a  small  space  lx?tween  the 
transverse  septum  thus  formc<l  and  the  surfar*  of  the  valve — being  thus 
a  kind  oi'  »hoe-Ufter  m'ptuni  iiirfrted, — or,  moi*e  strictly,  a  trough-like  plate, 
as  in  C(i nui ropjun'ia,  hut  not,  like  thai,  supported  by  a  median  vertical 
jilate.  It  is  worthy  of  consideration  whether  these  distinctive  characters 
are  not  of  generic  importanci^  Tlu?  structure  noticed  in  this  specimen 
conneets  IVnlnmeniA  with  Ti rchniluhi.  as  Cnniamphoria  comiects  Pentu- 
imruH  with  Uhi^in'hohelhi.     1  reserve  the  subject  for  further  study. 

From  bed  No.  4,  Sei(»t(»ville.  Oliio. 

PEiiNOPFXTKN  ?  C'o()i»KiiKNsis,  Slium.  sp.  (3Io.  Gcol.  Rcp.,  Pt .  ii,  J). 
*2(U;.  j)l.  C,  l."». )     llerzer's  collection,  Newark,  Ohio. 

Tlie  single  internal  oast  referred  to  this  sj)ecies  i.»^  rather  too  narrow — 
having  alMKit  the  finni  of  7*.  liui-nfonnii^.  It  is  marked  by  about  iifteeu 
<-oarse  r;uli:iting  grooves,  with  s(mie  traces  of  smaller  intermciliate  ones. 

3lessrs.  Meek  and  AVortlien  have  ex]>ressed  a  strong  susj)icioii  illl. 
Oeol.  Hep.  Ill,  p.  4r»-l  ,  \\\{\i  Pciniopci^toi  Umn'formiit  i\\\(\  Pf  Shurnardotn- 
■fiK'M'v.  but  viirivtivs  o(  A  rie  a  la  Coopr  re  nMt\  Shum.  1  embrace  the  opj)ortu- 
nity  to  correct  the  iin])re.ssi(Mi  of  those  authors  that  the  surface  characters  of 
J\  fu/nifovinis  have  not  boon  seen  in  a  jK-rfoet  state  of  i)ieservation.  I  have 
impressi(nis  of  exteriors  of  this  .vj)0cies  upon  line  (almost  lithograi>hi«*) 
stone,  in  which  the  most  delicate  <']iaracters  are  nuieh  nu»re  iH.'rfectly  i>re- 
scrved  than  they  generally  are  in  fossils  letainingthe  actual  shell,  (lutta 
])erclia  restorations  from  these  moulds  are  ])orfectly  destitute  of  line  ra- 
diating strije.  On  the  C(»ntraiy,  tlioy  exhibit  very  line,  shar])  and  regular 
concentric  Ntria*,  and  obsolete  traces  of  a  few  straggling,  irrej^idar,  discon- 
tinuous, bioad  fol<ls  or  undulations.  This  species  is  also  distinctly  nar- 
rower than  the  others.     "With  little  doubt,  its  validitv  should  be  admitted. 
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Pernopecten  limatus?  Win.  (Proc.  A.  N.  S.,  P.,  July,  1865,  p.  126.) 
Newark,  and  bed  No.  4,  Sciotoville,  Oliio. 

Like  the  other  Ohio  reprcgiciitatives  of  the  sjK^cies  of  this  family,  the 
specimcus  of  this  species  are  considerably  larger  than  the  Iowa  tyinis, 

AviCULOrECTEN  NeWARKK>'S1S,  11.  sp. 

Dorso-ventnil  and  autero-posterior  diameters  and  length  of  hinge  line  as 
the  numbers,  14,  10  and  7.  Left  vidve  rather  convex,  its  cardinal  slopes 
forming  an  angle  of  about  C0=^,  and  thus  creating  a  sharper  beak  than  is 
usual  in  this  genus.  Anterior  ear  somewhat  intlated,  with  about  six 
strong  radiating  striie,  finer  intermediate  ones,  and  numerous  fine  decus. 
sating  stria;.  Posterior  ear  a  little  smaller,  flat,  its  posterior  boundary 
nearly  at  right  angles  with  the  hinge.  Beak  scarcely  exceeding  the  hinge. 
Surface  marked  with  numerous  line,  unequal,  slightly  wavy,  delicately 
crenulated,  radial  stria;. 

Dorso-ventral  diameter  fouiteen-sixteenths  of  an  inch  ;  antero-posterior, 
ten-sixteenths  ;  length  of  hinge  line,  seven-sixteenths. 

The  striie  are  of  the  size  of  those  in  A.  tenvicosins^  AVin.,  but  they  are 
less  rigid,  regular  and  uniform  ;  the  shell  is  less  circular,  and  the  umbo 
is  more  prominent. 

AvicuLOPECTEN  Caroli,  AViu.  (Proc.  A.  N.  S.,  Phil.,  Jan.,  18015,  p.  9.) 
From  Newark,  bed  No.  4,  Sciotoville,  and  from  Granville,  Ohio. 

The  specimens  from  Licking  county  are  all  right  valves,  and  are  much 
flatter  than  typical  si»eciinens  of  the  same  valve. 

AvicuLOPECTEN ocriDENTALis,  Win.  (Proc.  A.  N.  S.,  Phil.,  Jan.,  186J3, 
p.  0.)  From  Newark,  Licking  county,  Ohio.  The  largest  specimen  is 
twice  the  size  of  the  Iowa  tyi)cs.  A  riglit  valve  of  the  same  size,  from 
Granville,  shows  also  ol)!-uk'te,  irregular,  radiating  furrows  around  tlie 
margin  of  the  cast. 

SANt^UIXOLITES  NAIAPIFOllMIS,  11.  sj). 

Length  two  and  a  half  times  the  height ;  laterally  flattened  below  the 
umbo  ;  dorsal  and  ventral  margins  j)arallel  or  nearly  so — the  ventral 
sometimes  with  a  broad  shallow  sinus  extending  upwards  over  the  valves 
and  vanishing  near  the  umbo;  a  distinct  umhonal  ridge  flattening  out 
near  the  postero-ventral  angle,  at  which  place  the  outline  jiresents  a 
rounded  angulation  ;  the  postero-doisal  slope  making,  with  the  dorsum, 
an  angle  of  4.')'- . 

Length,  2;  niches  ;  height,  one  and  one-sixteenth  inches  ;  thickness, 
hair  an  inch. 

The  above  description  is  based  on  a  si)e<'imen  from  Hillsdale,  Michigan. 
Mr.  Herzer  has  sent  a  single  specimen  from  Newark,  Ohio,  which  agrees 
with  this  ;  but  such  is  the  state  of  i)reservation  of  lamellibranchs  in  this 
ft)rmation,  that  there  is  extreme  diflicultv  in  ascertaining  their  i^eneric 
characters.  Another  specimen  from  Granville,  Ohio,  presents  a  still  bet- 
ter si»ccilic  accordance. 

8an(;uixolitp:s  (Gypkicaudia?)  sEcrius,  n.  si>. 

Outline  of  shell  sub-oval,  anteriorly  indented  by  a  small  lunule,  over 
which  hangs  the  small,  incurved,  ai»proximated,  sub-terminal  beaks.  A 
very  prominent,  sub-acute  ritlge  runs  from  the  beaks  posteriorly  and  but 
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little  below  the  level  of  the  sti*aight  indented  hinge  line.  The  greatest 
thickness  of  the  shell  is  therefore  near  the  flattened  dorsal  border.  From 
this  ridge  tlie  lateral  surfaces  proceed  with  slight  curvature  to  the  ventral 
margin,  so  that  the  united  valves  present  a  cuneate  or  somewhat  axe-like 
form. 

Lengtii,  one  inch  ;  height,  thirteen-sixteenths ;  transverse  diameter, 
ninc-sixteentliK. 

This  species  is  less  elongate  than  CypricardM  rigida,  and  has  a  round- 
ed, instead  of  truncate  i>osterior  extremity  ;  tlie  umbonal  ridge,  also,  is 
iicai*er  the  hinge  mai-gin. 

Collected  by  Kev.  H.  Herzer,  at  Newark,  Ohio. 

8AKGUINOLITE8  MaKSH  ALLEN  BIS    Win. 

Occurs  in  bed  No.  4,  Sciotoville,  Ohio. 

Allorisma  (Sedgwickia)  Hannibalensis,  Shum.  (Mo.  Kep.  p.  200). 
8i>ocimens  from  Newark,  Ohio,  agree  better  with  the  Burlington  (Iowa) 
forms  usually  referred  to  this  si)ecies,  than  with  Dr.  Shumard' s  ligure  of 
tlic  type. 

Ctpricardia  (?)  RioiDA,  W.  &  W.  (Bos.  Proc.  VIIT,  3()0.) 

A  single  sixjcimen  from  Newark,  Ohio,  which  does  not  show  the  ^^ second 
ridge*'  l>etween  the  main  umbonal  angle  and  the  hinge,  and  which  may 
i*esult  from  dorso-ventral  compression. 

Leda  bellistriata  ?  Stephens  (Am.  Jour.  Sci.  [2]  vol.  XXV,  p.  26.) 
Five  specimens  from  dark,  bituminous  Shales,  Tennessee,  arc  referred  to 
this  si)e(;ies  solely  on  acccmnt  of  external  resemblances.  They  have  the 
peculiar  form  and  sliarp  concentric  fuiTows  of  the  species.  They  are  a 
little  over  an  inch  in  length,  but  do  not,  in  this,  exceed  specimens  from 
Battle  Creek,  Michigan, — the  typical  locality.  At  the  same  time,  no  in- 
dication of  hinge-structure  has  been  observed,  and  the  shell  seems  to  have 
been  thinner  than  usyal  for  the  species  of  this  family.  Should  further 
discovery  demonstrate  that  tliese  si)ecimens  do  not  belong  to  Leda,  they 
will  i)erhaps  fall  into  the  genus  Sfdywickin  of  McCoy  ;  but  I  do  not  con- 
sider it  allowable  to  propose  a  specific  name  to  be  based  on  discoveries  of 
some  future  investigator. 

CoNOC'ARDiUM  PULcnELLUM,  White  cV:  Whit.  (Proc.  Bos.  Soc.  N.  II. 
VIII,  299.)     From  Newark,  Ohio. 

'Solen  scalpriformis,  Win.  (Proc.  Acad.  N.  8.,  Phil.  Sep.,  1802,  p. 
42I\)  From  dark,  bituminous  shales,  Tennessee.  Like  other  species  in 
tlie  same  situation,  the  shell  is  thin  and  fragile.  This  jn-obably  i-esulted 
frcmi  an  insuthcieiicy  of  calcareous  matter  in  the  waters  which  precii)i- 
tated  the  argillo-bituniiiious  materials  of  the  rock. 

Solen  quadrangularis,  Win.  (Proc.  A.  N.  S.,  Phil.  Jan.,  1802.)  A 
fragment  from  Granville,  Ohio. 

PlATYCERAS  IIeRZERI,   11.  sp. 

Shell  rather  largo,  consisting  of  about  two  coils,  which  enlarge  rapidly 
near  the  ai)ex,  and  gradually  through  the  last  half  of  the  whorl ;  laterally 
ccmipresscd,  and  dorsally  sub-angulated.  except  near  the  aperture  ;  iri*e- 
gularly  plicated  longitudinally,  and  marked  transvei*sely  by  deeply  waved. 
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lamellar  sfcriie  of  growth   indicating  a  coai-sely  anil  unequally  crenate 
aperture. 

Of  this  Ri)€eie8  two  varieties  may  be  recognized  :  (A)  The  typical  fomi, 
differing  from  P.  pa  rail  um,  W.  &  W.,  in  its  excentiic  ai)ex  ;  (B)  A  form 
less  profoundly  plicxited — perha])s  because  younger  8i)ecimens.  Tlle^e 
forms  I  was  at  first  inclined  to  regard  as  varieties  of  P.  haliotoide^,  31.  & 
W.,  but  I  believe  the  departures  arc  too  extreme  and  the  mutually-<*on- 
curring  si)ecimcnK  too  numerous  for  specific  identity  with  the  Illinois 
fonns. 

The  largest  specimens,  when  resting  on  the  ajerture,  are  an  inch  iu 
height ;  the  transverse  diameter  of  the  a])ertui'e  is  live-sixteenths  of  an 
inrh,  and  the  dorso- ventral  diameter  six-sixteenths. 
Quite  abundant  at  Newark,  Ohio. 

Plattcekah  iialiotoides,  M.  &.  W.  (111.  Geol.  Rej).  458,  pi.  xiv,  fig.  :|). 
From  Newark,  Ohio. 
PiiEUROTOMAiiiA  HiCKMANEXsis,  AViu.  (Teuu.  Gcol.  Kcp). 
Globose  shells  in  an  incomplete  htate  of  preservation,  showing  i*egularly 
convex  whorls  ornamented  with  numerous  delicately  raised  and  linely 
1>eaded  revolving  stria),  and  a  well-defined  band,  without  distinct  carina. 
The  sti-ite  limiting  the  band  ai-e  not  beaded,  but  all  the  others,  on  both 
sides,  bear  50  to  (lO  granulations  to  the  inch.    The  striic  are  quite  une<iual 
in  number  and  distribution,  since  they  increase  by  implantation,  with  the 
lijrowth  of  the  shell.     The  base  of  the  shell  is  about  an  inch  in  diameter, 
find  seems  to  be  jwrforatcd  by  a  small  umbilicus. 
From  dark,  bituminous  shales,  ITi<tkman  county,  Tennessee. 
PLEniOTOMAKiA  VADOsA,  ILiU  (XIII.  Rcp.  N.  Y.   Hcgcnts,    p.    108.) 
Numerous  casts  occur  in  bed  No.  4,  Sciotoville,  Ohio,  which  are  cjuite 
identical  with  casts  from  Michigan.     Some  iniperfei^t  moulds,  larger  than 
the  typical  forms,  occur  also  in  bed  No.  5,  fjockville,  Ohio. 

MrucnisoNiA  pkolixa,  W.  tV  W.  (Proc.  Bos.  Soc.  N.  II.  VIII,  303.) 
Bed  No.  4,  Scit)tovillc,  Ohio. 

MuRCiiisoMA  (^UADKHINCTA,  AViu.    (Proc.  Acad.  N.    S.,    Phil.    Jan. 
18r»3,  J).  19.)     Bed  No.  4,  Sciotoville,  Ohio. 
Bp:lt.euoi»hon  cyktoijtes,  Ilall.  (XI II.  Rep.  N.  Y.  Reg.) 
A  single  imperfect  specimen  from  Granville,  Ohio. 

CoNUi>ARiA  BYBi.is,  Wliltc.  I Proc.  B(»s.  Soc.  N.  H.,  Feb.  1802,  p.  22.) 
From  dark,  bitumin(»us  shales,  Hickman  county,  Tennessiic. 

I  feel  no  dcmbt  of  the  identity  of  this  species.  It  possesses  the  same 
small  isolated  eminences  or  granulations  ranged  in  a  line  along  the  crests 
of  the  ridges,  which  characterize  well  prcservcil  si)ecimens  from  Burling- 
ton, Iowa.  From  GO  to  75  of  these  eminences  may  be  counted  in  the  space 
of  an  inch. 

Dr.  White  di>cs  not  mention  these  granulations  ;  only  stating,  ** spaces 
between  the  ridges  finely  crcnulatc.*'  Worn  specimens  develoi)  a  series 
of  transverse  bars  between  the  ridges,  which  undoubtedly  correspond  iu 
l)osition  with  the  granulations  seen  in  unworn  specimens.  Comi)are  with 
this  species,  C.  Gervilki  iV \yv\\\wc  ct  Yeni.,  Mem.  Foss.  Rhenish  Prov. 
in  Trans.  Gcol.  Soc,  Loud.,  vol.  VI,  p.  ool. 
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C^ONiTLARiA  >sKWBEiiUYi,  Will.  (pFoc.  A.  N.  S.,  Pliil.  July,  180.^  p. 
130.)     From  hcd  No.  4,  Sciotoville,  Oliio. 

Tliis  sliell  was  probably  as  larj;o  as  C.  bpblis.  It  ha8  the  fonii  of  a 
cinadian^nlar  ]>yramifl  compressed  iii  the  diiX-'ctioii  of  two  op])ositc  anj;les. 
It  clifttTs  from  C.  hybUi  as  follows : — Its  form  is  much  moi*e  distiiu^tly 
angulated  ;  the  st*i»ta  i*an^e  from  17  tx>  44  to  the  inch,  while  in  C,  hyhli* 
tliey  raiijxe  from  TtiS  to  128  to  the  inch  ;  it  bears  a  deej)  V-shaped  furrow 
alonjj  each  of  the  anj^les  ;  within  this  furrow  the  septa  are  deflected  ab- 
ruptly t<>ward  the  base  of  the  shell,  so  that  they  meet  from  opposite 
sicl(;s  at  alxmt  a  rij;ht  an^le  ;  the  sei>tii  also  sweep  t(»ward  the  l>ase  with  a 
j^entle  ciuvo  in  their  extension  across  the  side  of  the  pyramid,  by  which 
their  centres  arc  about  two  intervals  lower  than  the  jjortions  in  the  rid<;e 
whi<*h  bounds  the  an'j;lc-furrow.  In  0.  %A/«  the  septa-margins  also  tix'ud 
toward  the  base,  but  they  are  more  nearly  straight  from  angle  to  pentre. 
The  hcpta,  like  those  in  C.  h/hlin  and  many  t)ther  s]>eeies,  aiv  ornamented 
along  their  margins  by  delicate  granulations.  The  siKJcies  ai)i>ears  to 
have  been  at  least  three  or  four  inches  in  length. 

The  sci)ta  toward  the  upper  end  become  more  direct,  and  I  have  little 
doubt  that  it  was  the  apical  j)ortion  of  this  species  from  which  6*.  Xetr- 
bcrryi  was  originally  described. 

OuTiroi  KUAS  Indianknse,  Hall.  (XIII.  Kep.  N.  Y.  Keg.)  From  New- 
ark and  IVtMu  bed  N(k  4,  8ciotoville,  Ohio.  One  of  the  siKicimens  from 
the  latter  locality  exhibits  a  broad  constriction  near  the  base  of  the  outer 
chamber.  From  Newark  are  also  fragments  of  an  Oi'th^tctntf^  having  an 
elliptic  section  and  oblique  septa. 

Nattjixs  (Thkmatoi>is(  rs;  THisuLCATrs,  M.  &  W.  (Proc.  A.  N.  S., 
Phil.,  ISOI),  i».  470. )     From  bed  No.  .\  Hockville,  Ohio. 

G«)MATiTi:ft  Mausiiali.knsis,  Win.    A^/iC4H^ftf 

Fn)ni  Newark,  Ohio.  DilVers  from  </.  hyoni^  M.  A:  W.  ("G.  llya*^ 
Hall),  in  liaving  the  transverse  section  regularly  curved  instead  of  broad- 
est near  tlie  lunbilicus  ;  in  having  tlie  tirst  and  second  lateral  l«»bes  roundc<l 
ill -lead  oraeuminate  :  in  having  an  addilii»nal  accessory  lobe  and  saddle, 
and  in  liaving  the  dor>al  lobe  broader  and  relatively  longer. 

(loMATiTKS  SinMAitDiAM's,  AViu.  (Aui.  Jour.  8ci.  (2J  XXXIII,  :i(>4, 
^lav,  1S()'J.  i     From  Newark,  Oliio. 

The  siuMJinens  of  tliis  sjK'cics,  though  fragmentary,  exhibit  nearly  all 
the  siiccilic  clKii'iu'ters. 

To  tlie  deseiii)ti«m  of  (i.  ^7//////f</v///ni'/.'J  «n'iginally  given,  may  be  added 
the  follnwing  chaia<ters.  drawn  from  tlie  Newark  si>eeimens  :  Accessory 
lobe  eoiictaled.  same  fonn  as  the  lateral  one,  but  only  one-third  its  tsv/.v. 
M'pinatcd  by  a  j^andlel-sidtMl,  circularly  terminated  saddle  fiom  a  nar- 
row. elniii;itit].  jiarallel-sided  veuiral  lobe. 

As  the  thiee  species,  H.  A^hi,  SJn' ii'tirdiitri-uit  and  jn'opinf/u u.^,  ai-e 
rln^i'ly  relatid  in  ;;rni  ral  a.x^iecr.  tlieir  diagnostic  chaiaclers  may  be  beie 
giv«'n  in  str<»nger  e<»ntra>t. 

(i.  -WA  /  \>ants  tlu"  <lor>al  l<»l»e— nnUss  we  regard  the  two  first-lateral 
together  with  the  dorsal  saddle,  as  a  bilid  dorsal  lobe — and  has  a  closed 
umbilicus. 
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(?.  Shumardianus  has  a  simple  dorsal  lobe  and  an  oi)en  umbilicus. 
0.  propinquus  has  a  shorter  and  narrower  dorsiU  lobe  than  O.  Shumar- 
dianuSf  with  a  closed  umbilicus.  r»   ^ 

Go>'iATiTK9  Ohiexsis,  n.  sp.  ffi.^y^»e€^t^^ 

Comprcssed-globoid,  deeply  and  broadly  umbilicatc.  Dorsum  rounded, 
sides  considerably  and  somewhat  oblicjuely  flattened,  so  as  to  give  the 
widest  transverse  section  near  the  bordei-s  of  the  umbilicus,  this  diameter 
being  to  tlie  dorso-ventral  as  4  to  '.].  Dorsal  lol»c  oblong,  parallel-sided, 
obtuse,  separated,  by  a  broader  and  longer,  obtusely  rounded  dorsal  sad- 
dle, from  a  subclavate,  acute  lateral  lol»e.  which  i*eaches  half  its  length  be- 
hind the  dorsal  one.  This  lobe  is  followed  by  a  very  broad  shallow  saddle 
having  its  apex  turned  ol)li«iuely  toward  the  dorsum.  Second  lateral  lobe 
small,  equilaterally  triangular,  situated  on  the  brink  of  the  umbilicus. 

Greatest  transverse  diameter,  fifteen-sixteenths  of  an  inch  ;  doi*so-ven- 
tral  diameter,  twelve-sixteenths;  diameter  of  umbilicus,  seven-sixteenths. 

Differs  from  G,  ShuiiuinWanuH  in  its  parallel-sided,  obtuse  dorsal^  and 
linguiform,  acuminate  first  lateral  lobe ;  also,  in  the  obli<iuc  i)osition  of 
the  lateral  saddle.  There  is  no  species  likely  to  be  confounded  with  it 
unless  it  be  G.  Andrewsi,  which  has  the  sides  more  convex,  and  diflers 
also  in  its  acuminate-clavate  dorsal  lobe. 

From  Newark,  Ohio.     Collected  by  Rev.  11.  llerzcr. 

GoNiATiTES  ANDHEW'sr,  u.  sp.  fxio^^^^^^^  . 

Compressed-gl()boid;  deeply,  broadly  and  al>rui)tly  umbilicatc.  bounded 
on  the  sides,  and  more  rapidly  on  the  dorsum;  greatest  width  close  to  the 
mnbilicus ;  transverse  diameter  to  the  clorso-ventral  as  4  to  ',\.  Dorsal 
lobe  long,  clavate,  acuminate,  separated  by  a  sub-clavate  broadly  roundecl 
saddle  from  the  first  lateral  lol)e.  whieli  is  iilso  elavate-a<ru]uinate,  but  a 
little  broader  than  the  dorsal,  an<l  a  tiille  shorter.  Tliis  is  followe<l  by  a 
very  broad,  obliquely  situated  saddle,  having  its  dorsal  side  coneave  in 
the  middle,  and  its  umbilical  side  gently  convex.  The  wliorls  are  marked 
each  by  about  four  constrictions.  In  one  specimen,  which  seems  to  pre- 
serve a  portion  of  the  shell,  it  is  seen  toi)resent  somewhat  uniform,  close- 
ly-set, transverst?  wrinkles  in  the  region  near  the  umbilicus.  Casts  of  the 
umbilicus  retjiin  the  imjjression  of  every  whorl  to  the  very  apex,  and  show 
that  this  species  attained  seven  or  eight  volutions,  the  later  of  which  in- 
creased in  transverse  diameter  more  rai>idly  than  the  earlier. 

From  Newark,  (.)hi<^.     Collect c«l  by  Kev.  II.  llerzcr. 

CvTiiKRE  ritAs^iMAUoiNATA,  Win.  ( Proc.  A.  X.  S.,  Phil.,  Sej)..  1S02.') 
From  bed  Xo.  5.  J{ockville,  Ohio.  Some  of  the  specimens  attain  twice 
the  dimen.sions  of  the  types  of  the  si)ecies. 

Pini.LiPsiA  MissoruiKNsis,  Shuni.  sp. 

Frtnn  Newark.  Ohio.     Collected  by  Kev.  11.  llerzcr. 

All  the  known  characters  ►f  the  sj^ecies  are  exhibited,  cxcci»t  the  gran- 
ulations of  the  surface,  which  the  state  of  j)reservation  of  the  siM'ciniens 
renders  it  imj)ossil)le  to  <letect. 

PniLLiPsiA  Tknnkssioknsis,  Win.  (Tcnn.  Geol.  Pep.  p.  44").) 

GlalH'lla  i)rominent,  indented  by  a  small,  round,  depressed,  ])ostero- 
laterid  lobe,  and  isolated  by  a  deep  oceii)ital   furrow   from  a  ])r(miinent 
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occipital  ring,  which  extends,  narrowing  hi  width  and  curvmg  backwarclp, 
entirely  across  tlie  border,  fading  out  toward  tlie  sliort,  acute  genal  angle. 
Boixlcr  concave,  bounded  by  a  prominent  ridge,  outside  of  which  is  a 
linear  groove  limited  peripherally  by  a  sharply  elevated,  delicate,  linear 
margin.  Surface  of  glabella,  accessory  lobe  and  neck-ring  covered  with 
fine  unequal  granulations;  a  row  of  granules  along  the  ridge  of  the  border. 

Pygitlium  broadly  rounded,  nearly  twice  as  broad  as  long,  apparently 
depressed  ;  axis  with  8  or  9  rings,  tajKiring  to  the  posterior  end,  which  is 
somewhat  abruptly  rounded  off  one-tenth  of  an  incli  from  the  extremity 
of  the  pygidium;  lateral  lobes  with  8  or  9  segments  becoming  obscui-e 
posteriorly.  Border  about  one-sixteenth  of  an  inch  broad,  marked  on 
the  under  side  by  nine  rigid,  sharply  impressed  paniUel  stria).  Exterior 
of  the  ci*est  very  linely  and  obscurely  granulated.  Length,  about  Uii*ee- 
eigliths  of  an  inch  ;  breadth,  live-eightlis. 

Otlier  characters  of  this  species  are  unknown.  It  seems  to  approach 
nearest  to  P.  articulata,  Hall  sp.  CXV.  Rep.  N.  Y.  Regents,  p.  107.)  Flora 
the  Waverly  of  Ohio  ;  but  is  destitute  of  the  anterior  and  middle  fuiTows 
of  tlie  glabella.  Neitlier  does  the  description  of  that  species  give  the  sur- 
face characters,  though  comparison  is  made  with  Proetuat  Muf$ouriengin^ 
Slium.,  from  the  lithognipic  limestone  of  Missouri,  wliich  is  a  granulated 
species.  It  di/lcrs  from  Proetua  (PhillipHUi)  elUptkits,  M.  »Sc  W.  (111. 
Geol.  l^ep.  Ill,  400),  from  the  Kinderhook  group,  in  the  characters  of  the 
cephalic  bonier,  in  the  absence  of  glabellar  furrows,  and  in  the  border  of 
the  pygidium. 

From  ciilcaroo-argillaccous  beds,  of  yellowish  brown  color,  and  from 
calcareo  silicious  shales,  Hickman  and  Maury  counties,  Tennessee. 

Pnii.LiPsiA  Doris,  Hall  sp.  (XI 11.  Rep.  N.  Y.  Regents,  p.  112,  and 
AVincholl,  Phil.  Pro(;.,  July,  18G5,  p.  11)3.) 

Several  small  pygidia  occur  in  the  collection  from  bed  No.  5,  Rockville, 
Ohio. 

PlEUUODK  TYUM  PKoBLEMATICUM,  Goldf. 

AVcll  preserved  specimens  occur  at  Newark,  Ohio.  Collected  by  Rev. 
H.  Ilcrzer. 

MriuiiisoNiA  sp? 

A  fragment  nearly  three  inches  long,  consisting  of  four  whorl.s — proba- 
bly about  one  or  two  wlmrls  wanting  at  the  ai)ex  and  an  unknown  jior- 
tioii  from  the  other  end.  The  whorls  are  very  obliiiue,  the  deei)ly  ini- 
jiressed  suture  making  an  angle  of  40^  or  45'  with  the  axis  of  the  .shell. 
The  ai>ical  angle  of  the  spire  was  not  more  than  18 '  to  25^.  It  most 
nearly  resembles  M.  qnddricincttu  AVin.,  but  it  has  quite  a  different  ex- 
pression, besides  being  much  larger  and  having  more  oblique  whorls. 

From  near  Shafer's,  Pennsylvania. 

From  Newark  is  a  Sijillariii^  and  a  Mi/aJino  too  imi>erfect  for  identifi- 
cation. Two  or  three  sj)eries  of  FttuxteUidiv  occur  at  Sciotoville,  Rock- 
ville, and  in  Licking  county.  Three  species  of  crinoidal  stems  exist  in 
Prof.  Andrews'  collection,  from  Newark,  Granville  and  Sciotoville.  A 
JSd tif/vi'n of iirid  ocxxirs  at  Sciotoville;  and  at  Granville  and  Sciotoville  is 
an  interesting  compound  coral  with  minute  tubes,  whose  specific  details 
a:e  well  exhihited,  though  its  generic  positicm  is  undetermined. 
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ON  SOME  ETHEOSTOMINE   PERCH  FROM  TENNESSEE   AND 

NORTH  CAROLINA. 

By  E.  I).  CorE. 

Etheostoma,  Raf. 
The  species  of  tins  genus  are  nearly  allied  to  each  other.  I  gave  a 
synopsis  of  the  three  with  which  I  was  acciiiainted  in  1800  (Ti*ans.  Amer. 
Philos.  Soc.,  p.  400),  and  now  add  characters  of  two  other  8i)ecie8.  They 
are  to  be  compared  with  the  E.  iKjltatum,  Stauffer,  and  E.  inaculatum, 
Girard. 

A  Scales  7-8—52.5—8-12. 
I.  Head  4.5  to  base  of  tail ;  clieeks  scaled. 
R.  D.  XIII  1.12    A   II.8    Muzzle  obtuse,  wide ;  maxillary  to  line  of 
pupil ;  maxillary  teeth  nearly  etiual :  a  series  of  separate  spots  on  the 
sides  behind  scapula.  e.  nevibense. 

II.  Head  3.0  to  4  times  to  origin  caudal ;  cheeks  naked. 
R.  D.  Xl-XII.12-13  A  II.9  3Iuzzlc  compressed    acute;    maxillary  to 
line  of  pupil ;  a  larger  series  of  maxillary  teeth  exteriorly ;  a  series  of 
eight  spots  on  the  sides  connected  by  a  band;  eye  near  four  times  in  head. 

E.?  MACULATUM,  var. 

**R.  D.  XIV.U  A  11.10  Maxillary  to  line  of  oibit.''  Giranl. 

.  E.  MACULATUM. 

R.  D.  XIII.13  A.I.tO  Maxillary  to  line  of  pupil.  e.  peltatum. 

Etheostoma  nevi sense.  Cope. 

Sp.  nov. 

This  is  an  elongate  fish,  with  muzzle  obtuse  in  profile,  as  well  as  wide, 
viewed  from  above  ;  cheek,  operculum  and  median  dorsal  line  scaled ; 
ventral  line  without  spinous  .scales,  one  only  i)resent  in  the  symphysis  of 
the  **ct)racoids.''  Isthmus  very  narrow.  Anal  fin  with  base  a  little 
shoi-ter  than  se(;ond  dorsal  ;  the  species  may  really  be  a  Poecilichthys. 
Scales  8 — 53 — 11.  First  dorsal  moderately  elevated;  second  peculiar  in 
spinous  ray,  well  separated  from  the  first  dorsal.  Caudal  tin  slightly 
forked. 

Ground  color  above  yellowish,  crossed  by  nine  dark  chestnut  quadrate 
spots  on  the  median  line,  which  are  wider  than  their  intei*spaces,  and  are 
connected  at  their  ends  by  an  undulate  chestnut  band.  Below  the  latter 
a  similar  longitudinal  band  on  the  anterior  half  of  the  body.  Six  quad- 
rate black  spots  on  the  sides,  with  a  small  spot  between  each.  A  dark 
band  from  end  of  muzzle  to  scapula ;  below  it  on  oi)erculum,  a  silver  spot. 
A  black  bar  l>elow  eye.  Relly  white.  Caudal  and  second  dorsal  dis- 
tinctly, pectoral  and  ventral,  faintly  black  barred.  A  series  of  black  spots 
along  middle  of  first  dorsal. 

Length  3  in.  25  lin.  Diameter  orbit  2.2  lines.  Depth  at  first  ray  second 
dorsal  4.8  lines  ;  at  o(;cipital  region  4  lines. 

This  species,  though  near  the  next  in  general  appearance,  is  very  diflei- 
cnt  in  details  of  stnicture,  and  I  am  not  sure  that  it  may  not  be  referable 
to  the  genus  Poecilichthys.     It  is  based  on  one  specimen  which  was  taken 
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in  boisterous  water  at  the  falls  of  the  Neuse  River,  8  miles  east  of  Raleigh, 
North  Carolina. 

ETnEOSTOMA  MACULATUM,  Girard. 

Putnam  Bull.  Mus.  Compar.  2iool.  No.  I  HadropUrus  maculattiSy  Gi- 
rard, Proc  Acad.  Nat.  Sci.,  Phil.  1859,  100. 

My  specimens  differ  from  that  described  by  Girard  as  expressed  in  the 
table  above,  and  they  may  be  distinct.  They  differ  among  themselves 
thus  :  In  two  specimens  the  radii  are  DXI.18  ;  in  two  XII.  18,  and  in  one 
XII.  12.  The  type  of  .E.  peltatum,  Stauff.,  differs  also;  its  anal  radii 
should  be  expressed  1. 10,  not  II.9  as  heretofore  given.  I  am,  therefore, 
not  sure  whether  it  belongs  to  this  genus. 

Several  specimens  from  the  upper  waters  of  the  Catawba  River. 

ETnEOSTOMA    BLENNIOIDES,    Raf. 

From  the  headwaters  of  the  Cumberland  River,  Campbell  co.,  Tenn. 

COTTOOASTER,  Putn. 
COTTOGASTER  AUBANTIACU8,  Cope. 

Jour.  Acad.  Nat.  Sciences,  Philada.  1868,  211. 

One  specimen  from  the  French  Broad  River  in  Madison  co.,  N.  Ca., 
measurhig  4  inches,  8  lines  in  length,  more  than  twice  the  size  of  the 
types,  and  larger  than  any  species  of  the  group  excepting  Percina  capro- 
des.     Colors,  bright  yellow  anfi  black  in  life. 

PERCtNA,   Hald. 
In  this  genus  the  median  line  of  the  abdomen  and  thorax  is  protected 
by  a  series  of  enlarged  spinous  scales,  as  in  Etheostoma.  This  is  no  doubt 
a  protection  to  the  belly  from  the  rocky  and  stony  bottoms  which  the 
animal  haunts. 

Percina  caprodes,   Raf. 
From  the  South  fork  of  the  Cumberland  River,  Campbell  co.,  Tenn. 

PoECiLicuTiiYS,   Agassiz. 

I.  Branchiostcgal  membranes  distinct  throughout  their  lengtli. 

Slender;  head  attenuated,  muzzle  not  decur\'cd ;  depth  5.25  lines  in 
length  to  base  caudal;  first  dorsal  low,  elongate  RXII  (XIII);  scales 
small  1.  1.  55-62.  Black  with  scattered  crimson  sjwts ;  fins  crimson  not 
margined ;  P.  sanocifluus. 

Stout,  head  short,  muzzle  abruptly  decurved  from  orbits,  latter  large, 
scarcely  four  times  in  head  ;  dorsal  line  plane,  depth  4.5  times  in  length  ; 
iirst  dorsal  elevated  R.  X  (XI-XII);  scales  larger  I.  1.  50-54.  Black  with 
crimson  spots  in  rows  of  thi-ee  and  four  ;  fins  crimson,  yellow  and  black 
margined.  P.  camurus. 

Stout,  head  aciimiiiato,  muzzle  not  much  decurved,  doi*sal  line  much 
arched,  depth  4.5  in  length  ;  first  dorsal  elevatetl  (X-XI)  XII  ;  scales 
largest  1.  1.  4o-47  ;  eye  small,  nearly  five  lines  in  length  of  head.  Light, 
with  narrow  dark  lines  enclosing  spaced  quadrate  red-brown  spots  ;  below 
orange  ;  head  brown  lined,  fins  crimson  bordered.        p.  rufilixeatus. 

Like  the  last  but  D.XV,  scales  smaller  1.  1.  58,  and  dorsal  line  not 


1«70.J  .     2()3  jCopo. 

arched.     Liglit,  with  dark  olive  vei-tical  cross-bars,  and  a  few  scattered 
crimson  spots  ;  red  spots  on  middle  first  dorsal,  other  fins  unspotted. 

p.  VULNERATUS. 

11.  Branchiostegal  membranes  united  across  thoracic  region. 

Slender,  cylindric ;  muzzle  acuminate  depressed  ;  orbit  4.5  times  in 
head  ;  depth  6.5  in  length,  D.  VII  small ;  P.  very  long,  reaching  the  anal ; 
naked  below  anteriorly ;  cheeks  and  operculum  scaled ;  transparent  in 
life,  with  dorsal  and  lateral  spots.  p.  vitreus. 

POECILICnTHTS   ZONALJS,    CopC. 

Joum.  Acad.  Nat.  Sci.,  18G8,  p.  212,  tab.  24,  f.  1. 
The  vertical  bands  which  are  represented  as  brown  in  the  above  figure, 
are  a  beautiful  turquoise  blue  in  life. 
From  a  tributary  of  the  French  Broad  River,  Madison  co.,  N.  Ca. 

POECILICUTHYS  FLABELLATU8,    Raf. 

Putnam  Bull.  Mus.  Comp.  Zool.  1.  (Catonotus)  Cope,  1.  c.  213. 

A  very  marked  variety,  perhaps  species,  represented  by  three  specimens 
from  the  upper  waters  of  the  Catawba  River,  N.  Ca.  Scales  much  larger 
than  in  the  tyi>es,  6 — 42-4 — 9-10  ;  in  the  only  adult  there  are  but  four  ver- 
tical cross-bars  below  the  dorsal  fins,  (six  to  eight  in  the  usual  variety) 
and  the  fin  formula  is  much  reduced,  i.  e.  DVI-12  A  II.6.  In  a  younger 
specimen  the  D. VII-12  A  II.8,  and  in  a  third,  D.VIII-12  A  II.7.6.  The 
dorsal  and  lateral  spots  are  more  numerous  than  in  the  adult.  Head  in 
the  latter  8.5  times  in  length  to  caudal.  In  otlier  respects  this  form  is 
like  the  type,  except  that  in  life  the  colors  are  paler. 

POECILICnTIIYS   VITREUS,    CopC. 

Spec.  nov. 

This  species  is  very  unlike  the  others  of  the  genus,  having  the  cylindric 
form  of  Percina  and  Pleurolej)is  ;  it  further  resembles  Pleurolepis  pellu- 
cidus  in  the  transparency  of  its  muscles,  but  is  to  be  referred  to  another 
genus  on  account  of  the  reduction  of  its  anal  fin,  and  its  complete  scutel- 
hition. 

The  head  is  remarkably  acuminate,  the  profile  gradually  descending 
and  the  under  jaw  received  within  the  upper ;  the  mouth  is  nearly  termi- 
nal, and  the  extremity  of  the  maxillary  bone  reaches  bai*ely  to  the  line  of 
the  anterior  margin  of  the  orbit.     Both  cheeks  and  operculum  are  cov- 
ered witli  large  pectinated  scales,  the  former  as  far  as  the  preopercular 
bone.     Opercular  spine  nidimental,  flat,  as  in  some  individuals  of  P.  flab- 
ellatus.     The  orbit  is  relatively  small,  its  diameter  being  less  tlian  the 
length  of  the  muzzle  in  advance  of  it,  and  a  half  less  than  one-fourth  the 
length  of  the  head.     Depth  of  head  at  deei>est  point,  one-half  its  length  ; 
its  length  4.5  times  in  lengtli  of  body  to  basis  of  caudal.     The  fins  are 
not  largely  developed,  except  tlie  pectoral,  which  is  very  long  and  acu- 
minate, reaching  the  line  of  the  vent.     Br.  VI.  D.  VII-14.  A  11.9.     Ven- 
trals  cuneiform,  a  little  over  half  the   length  of  the  pectorals.     Caudal 
nearly  equal  or  slightly  concave.    Scales  6  —56—7,  counted  from  the  ante- 
rior ray  of  the  second  dorsal  to  the  vent.     On  the  anterior  half  of  the  dor- 
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sal  region  they  are  not  continuously  developed  and  are  cycloid ;  a  large 
part  of  the  most  anterior  portion  is  naked.  <M  the  anterior  fourth  the 
ventral  surface  the  scales  are  cycloid,  not  iniuricate,  and  below  the  pecto- 
ral fins  entirely  absent.  Other  scales  ctenoid.  Caudal  i>eduncle  not  deep 
nor  constricted. 

Linert. 

Total  length 24 

Of  caudal  tin 3.6 

Of  basis  first  dorsal 3.4 

Of  pectoral 8.4 

Of  muzzle, 1.5 

Width  of  body  opposite  first  dorsal 2.3 

In  life  this  species  is  nearly  colorless,  and  the  myocommata  and  other 
muscles  are  transi)areut.  The  viscera  are  perfectly  visible,  and  in  the 
specimen  taken,  the  two  ovaries  with  all  the  eggs  in  an  advanced  stage  of 
development  were  seen  with  entire  distinctness.  There  are  seven  imper- 
fectly formed  pale  green  blotches  on  the  dorsal  line,  and  a  series  of  eight 
or  nine  on  the  lateral  line  of  a  linear  form,  arranged  longitudinally,  and 
of  the  same  greenish  tint.  A  few  blackish  specks  between  these,  an<l 
below  the  eye ;  a  large  spot  on  oiKjrculum  and  line  on  canthus  rostralis. 
Caudal  tin  faintly  barred  ;  other  fins  and  lower  surfaces  immaculate  ; 
veutrals  witli  white  edge  within. 

One  specimen  taken  in  Walnut  Creek,  a  tributary  of  the  Neuse  River, 
in  Wake  co.,  N.  Carolina,  late  in  November. 

From  the  advanced  condition  of  the  eggs  they  must  be  excluded  eitlicr 
in  the  Winter,  or  a  very  early  Spring,  for  even  that  mild  latitude.  In  its 
transj^arcncy  this  fish  resembles  the  Pleurolepis  pellucidus,  Agass.  When 
first  taken  its  scales  are  entirely  invisible,  and  it  requires  coagulation  in 
al('<>li()l  before  they  can  be  readily  detected. 

The  vomerine  teeth  of  this  tish  are  very  few  in  number,  and  the  maxil- 
laries  and  mandibulars  are  very  abruptly  incurved. 

PopiciiJCirTiivs  SANoriFLUus,  Cope. 

Species  nova. 

Of  the  same  form  as  the  P.  flabellatus  ;  i.  e.  elongate,  -with  dorsal  line 
not  elevated,  and  very  deep  caudal  peduncle.  Head  fiat  acuminate,  the 
front  descending  very  gradually,  the  mandible  as  gradually  rising  to  its 
extremity.  Orbit  rather  large,  diameter  Cipial  to  that  of  muzzle,  and  one- 
fourth  length  of  head.  Opercular  spine  well  developed,  the  operculum 
scaled,  cheek  naked.  End  of  maxillary  marking  line  of  pupil.  Teuth  of 
outer  rows  larger.  Length  head  without  sj)ine,  one-fourth  total  to  basis 
caudal.  Fins  generally,  esi)eoially  the  caudal,  short  ;  latter  slight ly 
rounded.  First  dorsal  nuicli  elongate;  lirst  anal  spine  very  large.  In 
four  specimens  the  lin  and  seale  formulae  vary  as  follows:  1st,  Br  VI. 
D.XII-12.  A  Il-S:  2nd,  1).XI1-12.  A  II-9:  3rd,  XII-13.  A  II.9  ;  4th, 
I)X1II.12  A  II.!).     Srales  0— 54-(l2— 10. 
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LineH. 

Total  length 81 

Of  hea<l 7 

Of  caudal  lin 4 

Pectoral 5.G 

Basis  first  dorsal 8.4 

Depth  at  occiput 4 

The  coloration  of  this  fish  in  life  is  very  elegaut,  as  follows:  above  black, 
shading  to  dark  olive  below,  and  with  a  narrow,  i-epaud,  leather  colored 
dorsal  band;  throat  turquoise  blue;  sides  and  dorsal  region  marked  with 
small  circular  spots  of  bright  crimson  irregularly  disposed,  and  in  con- 
siderable number.  First  dorsal  uncolored,  with  a  bhick  spot  at  base  an- 
teriorly, and  a  dark  shade  througli  the  middle.  Second  dorsal  blood  red, 
without  border;  caudal  with  two  large  crimson  sjn^ts  confiuent  on  the 
middle  line  of  the  tail  at  the  base,  no  border;  i>ectoral  and  ventral  not  red 
bordered.     A  female  has  the  2D.  C.  and  A.  black  ban-ed,  and  not  crimson. 

This  lovely  Fp^cics  is  common  in  the  head  watere  of  the  South  Fork 
Cumberland,  in  Tennessee. 

POECILIClIXnYS   CAMURUS,    CopC. 

Species  nova. 

This  species  is  nearly  allied  to  the  last.  It  is  distinguished  by  many 
characters,  of  which  some  have  been  pointed  out  in  the  synoptic  table.  It 
is  a  st<mt,  deei)-bodied  fish,  not  a  slender  one,  and  with  tlie  head  as  deep 
as  tlie  body  and  suddenly  decurvcd  from  the  orbit  to  the  muzzle.  The 
first  dorsal  is  higher  and  shorter,  though  o("casionally  with  the  same  num- 
ber of  radii.  The  scales  are  larger.  In  life  the  coloration  though  of  the 
same  type,  is  constantly  ditterent,  and  the  females  ditter  from  the  males 
as  they  do  in  the  preceding  and  following  si)ecies. 

Maxillary  bone  opposite  line  of  pupil;  cheek  extended,  naked;  opercu- 
lum scaled,  with  a  strong  spine.  Fins  better  developed  than  in  P.  sang- 
uifluus.  Fonnulae  in  five  specimens:  first,  Br.  VI  I).  X-13  A.  1 1.8;  2nd, 
D  X-13  A  II.9;  Hrd,  D.  XI-13,  A.  II.  8;  4th,  XI-14  A  II.  8:  oth,  DXII-12. 
A  II.8.     Scales  7—52-4—8. 

Linos. 

Total  length 31 

Of  head 7 

Of  caudal  fin 4 

Of  pectoral 6.2 

Basis  of  first  dorsal 7.3 

Depth  of  occiput 5 

At  middle  first  dorsal 5.2 

In  life  the  color  is  blackish  to  very  dark  olive,  with  an  obscure  dorsal 
band  of  a  i)aler  shade;  bully  pal(M-.  Sides  abundantly  sprinkled  with  crim- 
son spots,  which  arc  smaller  than  in  the  P.  sanguifluus,  and  differ  further 
in  l)eing  arranged  in  short  longitudinal  series  of  thret  s  and  fours.  First 
doi-sal  with  a  black  spot  at  base  in  front,  and  a  crimson  one  (mthe  margin 
between  the  first  and  second  radii.     Second  dorsal,  (;audal  and  anal,  crim- 
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son  bordered  with  yellow,  wliich  again  is  bordered  with  black  on  the  edge 
of  the  fin;  the  crimson  is  deepest  just  inside  the  yellow  margin  in  all  three. 
The  pectoral  and  ventral  fins  have  a  broad  red  margin.  Thoracic  region 
turquoise. 

This  species,  like  the  last^  occurs  abundantly  in  the  head  waters  of  the 
Cumberland  River,  in  Tennessee,  in  comjKuiy  with  P.  coeruleus,  Hyosto- 
nia,  and  Etheostoma  blennioides. 

The  females  of  the  first  two  present  a  different  appearance,  in  their  olive 
colors,  with  dark  vertical  bars,  and  absence  of  red  spots.  All  of  the  above 
species  lie  on  the  bottom,  frequently  beneath  stones,  with  the  head  only 
l»rojectuig  on  the  lookout  for  prey.  Oixlinarily  they  lie  motionless,  except 
occasionally  inclining  tlieir  position  and  exhibiting  their  gorgeous  colors. 
The  effect  of  these  is  heightened  by  the  crystal  clearness  of  the  waters  of 
the  mountain  streams,  which  reflect  as  well  the  beauty  of  a  southern  sky, 
and  the  noble  trees  and  flowering  shrubs  that  border  them  in  the  rich 
wilderness  of  the  Cumberhmd  range.  Few  more  attractive  spots  to  the 
naturahst  can  be  found,  and  among  its  natural  treasures,  these  peculiar 
little  fishes  are  among  the  most  curious.  All  the  fishes  of  this  group  cau 
turn  the  liead  from  side  to  side,  and  they  frequently  lie  in  a  curved  posi- 
tion, or  partially  on  one  side  of  the  body. 

It  is  iKJssiblc  that  one  of  the  two  species  al)ove  described  may  be  the 
P.  maculiitus  {FJt/ieostoma,  Kirtl.  Nothonotu9,  Agass),  but  whicli,  I  have  in 
vain  essayed  to  discover.  It  mjiy  be  neither.  The  description  of  form 
and  colors  apply  best  to  the  P.  sanguifluus,  but  it«  dorsal  fins  are  tliose  of 
P.  camunis.  If  the  statements  *'  operculum  double  spincd"  and  **anal  1-7" 
are  corn^ct,  it  is  manifestly  different,  but  I  sus|)ect  tlicy  are  erix)rs.* 

The  caudal  i>edundc  is  represented  to  be  much  more  slender  tlian  in 
our  siKJcinieiis,  but  this  may  also  be  inexact. 

POECILICIITIIYS   VULNERATU9,  CoiKJ. 

8i)ecies  nova. 

Gene  ml  form  fusifonn;  body  stout  depth  4.5  times  in  length  to  basis 
caudal,  peduncle  very  stout:  dorsal  line  scarcely  arclied.  Top  of  liead 
gently  and  rofjulaiiy  curved  to  end  of  muzzle,  mu(!li  as  in  P.  sanguifluus. 
Orbit  four  times  in  length  of  head  to  basis  of  opercular  spine,  equal  length 
of  muzzle,  cheek  smooth,  oi)erculum  scaled,  with  well  developed  spine. 
Fin  niys  I) XIV.  18.  A  II  8.  Fii-st  dorsal  large,  not  low,  caudal  truncate 
rounded,  anal  small.     Scales  small  8 — 53 — 9. 

Total  length 25 

Caudal  fin 8.8 

Base  first  doi*sal 7 

Of  head 5.0 

Depth  at  ocrijmt 3.4 

At  posterior  nuirgiu  first  dorsal 4.6 

Color  in  life,  light  olive,  with  about  eight  vertical  dark  olive  bars  on  the 
side,  which  are  interrupted  .above  the  lateral  line.  A  few  irregular  crim- 
son dots  on  the  sides.     Fins  uniform  transparent  excejit  the  first  dorsal 
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and  caudal;  the  foi-mer  has  a  median  series  of  red  spots;  the  latter  is  palo 
orange,  with  a  black  margin;  no  tins  cross-barred;  B.  2,  with  a  black 
margin. 

From  Warm  Springs  Creek,  a  tributary  of  the  French  Broad  River, 
Madison  co.,  N.  Carolina.  ^ 

This  species  is  in  genenil  proportions  intermediate  between  the  P.  ru- 
lilineatus  and  P.  saiiguittuus,  but  is  in  some  points  of  coloration  like  tho 
P.  camurus.  That  it  is  not  tlie  female  of  P.  nifilincatus  is  clear,  though 
its  size  is  similar  to  the  smaller  individuals  of  the  latter.  The  coloration 
alone  would  indicate  that  it  was  a  male. 

POECILICnXHYS  RUFILOEATUS,    CopO. 

Species  nova. 

Stout,  the  dorsal  line  elevated  and  descending  regularly  fi'om  the  base 
of  the  first  dorsal  i-ay  to  the  end  of  the  muzzle.  Muzzle  short,  i*egularly 
conic,  about  as  long  as  tlie  diameter  of  the  orbit;  latter  smaller  than  in  tho 
other  species,  4.5  times  in  head.  Maxillary  to  line  of  puj)il.  Clieeks 
.smooth,  operculum  scaly,  with  strong  spine.  Dorsal  well  develoiKjd;  cau- 
dal i)edunclo  deep,  caudal  fin  small  truncate.  Scales  larger  than  in  tho 
species  above  described;  6 — 41-7 — 7-8.  Rays;  1st  D.  X.  12.  A  II. 8.  2nd, 
D.  XI.  12  A.  II.8;  3rd,  XI.  12,  II.O;  4th,  XI.  13,  II.8;  5th  and  8th,  XII. 
12II.8;  6th,  XII.  13,  II.8;  7tli,  XII.  11,  II.8. 

Lineg. 

Length  of  the  largest 32.5 

Of  a  second 31 

Of  head  of  Latter G.4 

Of  caudal  fin 4.4 

Of  pectoral  fin 0.4 

Basts  of  first  dorsal 9.3 

Depth  at  occiput 2.3 

At  middle  fii-st  dorsal 5.8 

In  males  the  color  in  life  is  palo  olive  for  a  ground  above,  with  numer- 
ous narrow  longitudinal  lines,  each  (m  the  adjacent  margins  of  the  two 
rows  of  scales.  These  include  a  number  of  quadrate  spots  of  a  mahogany 
or  brick  red  color,  which  alternate  with  each  other,  but  are  not  regular  in 
position  or  number.  Pectoral  region  turcjuoise  blue,  belly  bright  red 
orange.  Head  with  two  longitudinal  mahogany-coloiXHl  bands,  and  a  spot 
of  the  same  below  the  eye.  Five  red  spots  on  each  side  of  the  head,  on 
operculum,  iH-eoperculum,  suboi)crculum,  and  on  each  lip.  Pectoral,  ven- 
tral, first  and  second  doi-sal  and  anal  broadly  crimson  bordered,  the  last 
with  a  narrow  black  margin.  (;)audal  fin  brownish,  broadly  vermillion 
bordered,  with  ta  narrow  black  edging;  two  orange  areas  at  the  l)ase.  Anal 
vermillion  with  yellow  base  and  black  margin  on  posterior  half. 

Females  are  more  olive,  and  the  spots  are  partially  confiuent  into  verti- 
tical  bars; — D.  2,  C,  an<l  A.  black  barred.  A  male  forms  a  variety  with 
the  quadrate  spots  obsolete  and  the  D.  2,  C.,  and  A.  with  yellow  margin 
inside  the  black. 

This  fish  was  abundantly  seen  in  "Warm  Springs  Creek,  which  flows  into 
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the  Freuch  Broad  River,  in  Madison  co.,  N.  Ca.  Eight  specimens  were 
taken  with  some  difficulty.  The  beauty  of  the  species  is  scarcely  exceeded 
by  any  of  the  preceding;  if  not  so  elegant,  a  male  in  summer  attiro  is 
more  gaudy.  They  inliabit  shallow,  swift  waters  with  rocky  bottoms, 
and  take  ivfuge  under  stones  with  gi*eat  rapidity,  whence  much  patience 
is  required  to  di*aw  them. 

The  conic  foi-m  of  the  head,  small  orbit  and  elevated  dorsal  region,  char- 
acterize this  species  among  other  points  apart  from  coloration. 

POECILICHTHYS  C0ERDLEU8,    St01*er. 

From  the  South  Fork  of  the  Cumberland,  Tenn. 

BoLEOsoMA,  Dekay. 

Second  dorsal  larger  than  anal  fin;  vomerine  teeth  present;  no  series  of 
abdominal  plates;  two  osseous  anal  radii;  scales  well  develoi)cd;  premax- 
illary  projectile,  the  labral  dermal  fold  extended  across  the  muzzle. 

This  genus  is  identical  with  Poecilichthys,  excepting  in  the  completion 
of  the  labral  fold,  which  in  the  latter  genus  ceases  on  each  side  of  the 
muzzle.  The  simple  anal,  formerly  assigned  as  its  character,  I  find  to  be- 
long to  one  or  two  8i)ecies  which  are  so  nearly  allied  to  the  type  as  to 
preclude  their  generic  separation. 

Synopsis  of  Species: 

I.  Anal  radii,  II. 

Caudal  peduncle  thick,  not  contracted;  clieek  scalcless;  branchiostegal 
membranes  nearly  distinct,  spine  rudimental;  tail  rounded;  muzzle 
black isli.  B.  effulgens. 

Caudal  peduncle  contracted,  dorsal  line  not  elevated;  cheek  sciilelcss; 
branchiostegal  membranes  well  conneeted,  sjune  developed;  t^iil  trunc^ite; 
crown  and  muzzle  closely  brown  spotted  above.  B.  maculaticeps. 

II.  Anal  radii,  1. 

Caudal  peduncle  contracted,  dorsal  lino  not  elevated;  cheek  scaled; 
branchiostegal  rays  well  connected,  sjjine  strong;  tail  truncate;  crown  and 
muzzle  unicolor.  b.  olmstedi. 

Caudal  peduncle  contracted,  dorsal  line  not  elevated;  cheek  smooth;  I). 
2  with  11-12  radii  only;  branchiostegal  membranes  connected,  tail  trun- 
cate; back  and  top  of  head  closely  speckled  with  black,  b.  buevipinne. 

III.  Anal  osseous  ray  wanting. 

Caudal  peduncle  contracted,  dorsal  line  arched  from  the  nape;  cheek 
?  naked;  brand liostegal  rays  entirely  distinct,  spine  well  developed;  tail 
trun(;ate.  b.  aesopus. 

The  preceding  definitions  apply  to  considerable  numbers  of  individuals 
from  remote  localities;  tliese  may  be  siiecies,  for  the  range  of  variation  is 
very  considerable,  and  such  as  is  to  be  found  nowhere  else  in  a  single 
sj>ecies.  Should  they  be  found  to  i)resent  intermediate  forms  in  regions 
not  yet  explored,  they  may  be  regarded  as  races,  and  as  tuch,  worthy  of 
note. 

Boleosoma  effuloens,  Girard. 

Arlina  efflulf/ens,  Giraixl,  Proc.  Ac.  Nat.  Sci.,  Plul.,  1859,  04. 
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Char.  Muzzle  abruptly  decui-ved,  body  elongate,  slender;  scaleH  large. 
Fins  vei-y  much  developed,  elevated  and  prolonged  D.  IX.  13.  A  11.  8. 
Cheek  and  pectoral  i-egion  smooth,  operculum  scaled,  branchiostegal 
membraneH  slightly  connected.     Muzzle  and  fins  black. 

Detertption,  The  mouth  is  horizontal,  the  premaxillary  border  below 
the  lower  margin  of  the  orbit;  maxillary  to  pupil.  Dorsal  line  a  little  ele- 
vated above  the  occiput,  greatest  depth  6.25  times  in  length  to  origin  cau- 
dal; length  of  head  4.2  in  some  (spine  omitted'.  Opercular  spine  weak; 
orbit  3.75  times  in  head,  etiual  muzzle.  Scales  5 — 40 — 6.  Fins  all  elon- 
gate; V  1.6,  cuneiform,  i-eaching  tlie  anal;  P.  11,  narrow,  reaching  beyond 
the  base  of  the  anal.     Anal  spines  weak,  caudal  very  much  rounded. 

Lines. 

Total  length 28.3 

Of  caudal  fin 5 

Of  head 6 

Of  basis  first  doi*sjil 5.3 

Of  pectoral .6 

Depth  of  first  doi-sal 6 

Of  second 3.7 

Of  head  at  occiput 3.2 

Of  body  at  middle  first  doi-sal 4 

The  c^lor  of  three  sjiecimens  in  alcohol  is  brown  with  traces  of  nine 
spots  on  the  side.  Muzzle,  cliin  and  siK)t  below  the  eye  black.  Fins  black, 
the  second  dorsal  and  caudal  with  whitish  bars  and  specks. 

Three  specimens  were  taken  in  a  tributary  of  Deep  River,  Guilford  co., 
X.  Ca.,  by  my  friend.  Samuel  V.  Collins,  Prin<'ipal  of  the  boarding  school 
at  New  Garden,  N.  Ca.,  and  kindly  sent  me  for  determination. 

BOLEOSOMA    MACULATICEP8,    CopC. 

Sp.  nov. 

R.  D  IX.  13  A  II.  8.  ll^ad  four  times  to  basis  of  caudal  fin;  depth  at 
middle  of  first  doi-sal  G.5  times  in  same.  Scales  5 — 41 — 10.  Fins  largely 
developed.     Orbit  3.75  times  in  head;  opercular  spine  moderate. 

Pale  yellowish,  with  ill-defined  series  of  dorsal  and  lateral  spots  and 
many  si)eckles  between.  Top  of  the  nape,  head  and  muzzle  marked  with 
large  bi-own  spots.     All  the  fins  black  bari*ed. 

LIn-s. 

Length 26.8 

Pectoral  fin 6 

Median  depth 3 

This  species  is  near  the  B.  olmstedi,  and  may  l)e  only  a  variety.  Its 
clean  cheek  and  double  anal  spines  aiv  chara(!teristic,  as  well  the  mark- 
ings of  the  head.  Common  in  the  iii»i)er  waters  of  the  Catawba  River, 
N.  Carolina. 

lioLEOSOMA    OLMSTEDI,    Storcr, 

et  acctorum. 

Not  seen  by  me  in  Tennessee  or  North  Carolina.     The  adult  males  of 
A.    p.    8.  —  VOL.    XI — Ge 
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tills  species,  as  I  have  observed  in  Pennsylvania,  are  much  larger,   and 
more  darkly  colored,  especially  al>out  the  head,  than  the  females. 

BOLEOSOMA   BRBVIPIKNE,    Cope. 

B.  olmsUdi  brevipinne,  Cope,  Joum.  Ac.  Nat.  8ci.,  1868,  214. 

The  thick  punctation  of  the  dorsal  region  and  nape,  and  crown  and 
muzzle,  are  color  peculiarities  of  thi^  form.  The  cheek  is  smooth.  In  B. 
olmstedi  it  is  scaled,  though  in  badly  presei*ved  specimens  they  are  occa- 
sionally rubl)ed  off. 

Many  specimens  from  tributaries  of  the  Ohio,  i.  e.  the  Eiskiminitas  and 

Miami. 

t 

BOLEOBOMA   AESOPU8,    CoiKJ. 

Si>ec.  nov. 

The  dorsal  line  descends  regularly  from  the  base  of  the  fli*st  dorsal  fin 
to  between  the  orbits,  and  then  curves  more  abruptly  to  the  mouth. 
Mouth  terminal;  eye  four  times  in  head,  once  in  advance  of  its  front  rim. 
The  dorsal  line  descends  from  the  fii-st  dorsal  fin,  to  a  somewhat  con- 
tracted caudal  jieduncle.  Dorsal  fins  much  elevated,  VII-14.  Pectorals 
a  little  elongate,  not  reaching  vent,  but  little  exceeding  the  veiy  moderate 
ventrals.  A.  O.-IO.  Scales  5 — 47 — 8.  Color  light  brown  with  six  small 
dark  dorsal  sjwts,  and  ten  similar  small  sjmts  on  the  lateral  line.  A  black 
bar  round  muzzle,  and  one  ImjIow  eye. 

Linos. 

Total  length 26.6 

Of  tail 4.3 

Of  pcctonil  fill 5.2 

Depth  at  first  dorsal 4.6 

At  nape 3.4 

Of  caudal  peduncle 2.3 

Tlie  form  of  this  lish  is  rather  that  of  a  Poecilichthys,  while  the  absence 
of  spinous  anal  ray  is  peculiar  to  the  j)i*esent  sjHicies.  From  the  number 
of  rays,  10,  in  the  anal,  it  is  probable  that  the  missing  spinous  ray  is  i*e- 
])resented  V)y  the  tirst  cartilaginous  ray,  and  is  not  wanting.  In  general 
it  is  so  near  to  the  B.  olmstedi,  as  not  to  be  removed  from  the  genus. 

Found  in  the  Loyalsoc  Creek,  in  the  Allegheny  region,  in  Lycoming  co.. 
Penna.,  by  Aubrey  If.  Smith,  of  Philada. 

IIyostoma.  Agass. 
Cope,  Jour.  Ac.  Nat.  Sci.,  Phil.,  18G8,  214. 

IIyostoma  cymatogrammum,    Abbott. 
From  the  head  of  the  Cumberland,  Tenn.,  and  French  Brojid  River,   N. 
Ca.     I  consider  //.  blennioperca.  Cope,  1.  c,  as  only  a  variation  of  this 
8j)ecies. 

IIyostoma  simotekum,  Coi>e. 
Jour.  Ac.  Nat.  Sci.,  Phil.,  1808,  215. 
From  a  tributary  of  the  Clinch  Kiver,  Teini. 
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ON  SOME  REPTILIA   OF  THE  CRETACEOUS  FORMATION   OF 

THE  UNITED  STATES. 

POLYDECTES,  Cope. 

This  genus  is  indicated  by  one,  perhai)S  more  teeth,  which  resembles  in 
some  respects  those  of  tlie  Crocodilian  genus  Tliecachampsa.  Crown 
of  dense  concentric  dentinal  layers,  witli  small  pulp  cavity.  Enamel  with 
two  prominent  ridges  separating  inner  from  outer  aspex'ts,  but  approxi- 
mated on  the  inner  face,  which  thus  included,  is  but  one-thii-d  the  circum- 
ference of  the  tooth.  Ridges  extending  from  tip  to  near  base  of  crown, 
with  a  sulcus  along  the  inner  side  of  each.  Crown  acuminate,  a  little 
swollen  at  the  base  and  above  the  middle.     Section  circular. 

POLYDECTES   BITUROIDUS,    CopC. 

•  Crown  a  slender  crone  slightly  curved  near  the  base.  Middle  portion 
constricted,  its  surface  marked  with  narrow  obscure  facets.  On  the  inner 
face,  a  shallow  groove  within  each  of  the  bounding  sulci,  the  two  separ- 
ated by  an  indistinct  groove.  The  enamel  is  smooth  and  worn,  and  leaves 
no  traces  of  other  sculpture. 

Lines. 

length  of  crown 30 

Diameter  at  base  of  do 10 

middle 6. 

'*         above  do 6.5 

From  the  marl  pits  of  James  King,  Sampson  co.,  N.  Ca.  Discovered 
by  Prof.  W.  C.  Kerr,  Director  of  the  Geological  Survey  of  North  Carolina. 

IjIodon  conorops,  Coi>e. 

Spec.  nov. 

This  species  is  indicated  by  a  posterior  cervical  vertebra  which  presents 
80  many  characters,  as  to  render  its  exclusion  from  the  present  work 
scarcely  proper.  In  size  it  bears  some  relation  to  the  MoHusaurus  minar^ 
Gibbes,  but  is  still  smaller,  and  is  separated  at  once  by  the  round  instead 
of  depressed  articular  faces. 

The  posterior  Jirticular  face  is  the  round  one;  the  anterior  is  slightly 
depressed;  and  oi)i)Osite  tlie  diapophyscs  and  neural  canal  slightly  flat- 
tened, so  as  to  give  a  slightly  trilateral  suiierior  outline  to  tlie  cup.  It  is 
not  excavated  above  as  in  the  siwcies  of  Clidastes.  The  hypapophysis  is 
broken,  but  it«  base  is  unusually  long  and  wide.  The  inforo-anterioi 
limb  of  the  short  (liapoi)hysis  descends  to  the  edge  of  the  cup,  consider- 
ably VkjIow  its  middle.  The  space  it  encloses  with  its  superior  ridge 
which  extends  into  the  anterior  zygapophysis,  is  reti<rulate  striate.  The 
whole  surface  below  is  minutelv  striate;  the  striie  l)econie  coarse  as  it  ap- 
I)roaches  the  ball.  The  latter  is  surrounded  by  a  groove,  and  its  margin 
projects  acutely  beyond  the  adjacent  surface  of  the  centrum.  The  latter 
is  much  contracted  behind  the  ball,  and  the  faces  IhjIow  the  diapophyses 
are  concave.  Bases  of  nourapophysis  striate.  Neural  arch  bn)ken  away 
alK)ve.     Neural  caiulal  with  an  epapophysial  ridge. 
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lAnen. 

Length  centrum  with  ball 20.8 

**        to  ball 18 

**  **         **  hypapophysis 5.8 

Width  ba«e  hypapophysis 5.5 

Depth  ball 10.4 

Width    "    11 

"      cup 12.6 

Depth    "  11. 

Length  base  neurapophysis 12. 

In  profile  the  ball  has  a  very  slight  obliquity  looking  upwards.    From 
the  Rotten  Limestone  of  Alabama,  discovered  by  E.  R.  Showalter,  M.  D. 

LlODON   VALIDU8,    Coi)e. 

M(iero8auruit  validuSf  Cope.,  Proc.  Boston,  1869.  Neetoportheus  ralfdus/ 
Cope,  Proc.  A.  N.  8.,  Phil.,  1868,  p.  181;  Leidy,  Cretac.  Rep.  74-75,  Tab. 
VII,  19-20,  III  1  2. 

This  species  is  represented  by  two  cervical  and  four  dorsal  vertebrae  of 
one  individual,  and  a  large  dorsal  of  another,  in  the  museum  of  the 
Academy;  the  former  associated  with  numerous  fragments — including 
part  of  an  os  (juadratum,  from  L.  T.  Grermain,  Burlington  co.,  N.  J.  Two 
dorsal  vertebi-ae  of  a  large  individual  in  the  museum  of  Rutger's  College, 
several  vertebrae  with  broken  quadrate  and  other  bones  and  teeth  in  my 
private  collection,  from  near  Barnesboro,  Gloucester  co.,  N.  J.,  and  a 
number  of  vertebrae  in  the  collection  of  Prof.  Marsh,  of  Yale  College, 
further  establish  its  character. 

The  quadrate  bone  is  highly  peculiar  as  .nbove  pointed  out.  Tlie  poste- 
rior descending  hook  of  the  proximal  extremity  is  quite  short,  and  is 
marked  by  an  obtuse  ridge  which  passes  forwards  and  disappears  imme- 
diately above  the  pit  alongside  the  meatus.  What  esjiecially  characterizes 
this  siwcies  and  genus,  and  allies  it  to  Clidastes,  is  the  presence  of  a 
strong  longitudinal  angular  ridge,  which  extends  from  the  usual  external 
angle  of  the  proximal  extremity,  (which  bcccmies  here  a  process,)  separ- 
ating the  outer  aspect  of  the  (juadi-atum  into  two  entii-ely  distinct  planes; 
one  that  of  the  meatus,  the  other  that  of  the  ala. 

Two  separate  opisthotic  bonea  accompany  these  remains,  which  weix» 
mixed  up  with  those  of  the  M.  depressus.  The  vertebrae  of  the  two  spe- 
cies were  easily  separated.  The  quadrate  l>one  also  was  identified  by  one 
accompanying  the  vertebnie  of  M.  validus,  in  my  own  collection.  I  could 
not  so  readily  assign  the  opisthotics  to  the  proi>er  species.  I  have  assigned 
them  heix%  bi'cause  their  glenoid  cavities  apply  much  more  readily  to  the 
quadrate  bone  of  the  L.  validus  than  of  the  M.  depressus.  As  compaivd 
with  the  same  bones  of  two  Mosasaurus  dekayi,  they  present  three 
marked  characteristics.  First,  they  are  it^latively  much  shorter;  second, 
the  distal  anterior  process  which  tits  within  the  squamosal  is  much  more 
prolonged;  third,  the  inferior  of  the  two  faces  to  which  the  squamosal  is 
applied,  is  a  continuation  of  the  general  inferior  plane  of  the  bone;  in  M. 
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mitchillii  it  is  a  different  plane,  like  a  rabbet.     It  may  be  added,  that  the 
glenoid  cavity  is  narrower  and  deeper. 

Four  Ueth  from  Barnesboro,  indicate  marked  cliaracters.  They  are 
much  compi-essed  as  in  L.  mitchillii,  and  the  posterior  cutting  edge  is 
well  developed  and  forms  a  narrowed  extremity  of  an  elliptic  section. 
The  anterior  ridge  less  developed.  In  three  crowns  there  is  no  trace  of 
the  unequal  division  by  these  edges,  as  in  Mosasaurus  sp.  One  probably 
from  the  premaxilhi  is  more  abruptly  recurved  than  the  others,  with  base 
rather  expanded  inward?.  The  distinguishing  chaimcter  of  these  teeth, 
which  separates  it  from  L.  mitchillii,  is  the  abundant  longitudinal  fluting, 
and  striation  of  the  enamel.  The  grooves  are  deeper  and  shallower, 
coarser  at  the  base;  the  striae  are  fine,  continuous  and  rugose.  These  are 
not  seen  in  L.  mitchillii.  The  general  form  of  the  crown  is  short,  broad 
at  the  base  and  well  curved  posteriorly  and  inwanls. 

Lines. 

Elevation  of  crown  and  pedestal 21 

"  *•       **      alone 16 

Aiitero-posterior  diameter  do.  at  base 12 

The  lateral  element  of  the  atlas  is  represented  from  the  inner  side 
in  Fig.  No.  3.  The  anterior  tenuination  of  the  inferior  ala,  and  the 
articular  face  for  the  centrum,  are  as  in  M.  mitchillii.  The  inner  articu- 
lar face  is  divided  by  a  vertictd  dopi-ession;  the  posterior,  or  that  meeting 
the  otlonti)id  process,  is  quite  prominent  and  distinct.  The  anterior 
facet  for  the  occipital  condyle,  is  transversely  divided  by  a  depression. 

The  form  of  the  cervical  rertehrae  is  so  much  like  that  of  the  Mosasau- 
rus dekayi,  as  to  bo  readily  taken  for  those  of  a  small  example  of  that  si)e- 
cies.  The  first  doi*sals,  or  tho.se  without  liypapophysis,  are  more  elongate 
than  in  tlie  latter,  and  the  body  is  more  contracted,  .so  that  tlie  ball  pre- 
sents a  projecting  rim  all  round.  Tliis  is  readily  knocked  off  in  the  rough 
handling  the  .sjwcimens  usually  receive.  The  cup  is  also  proportionately 
expanded.  Poaferior  dorsals  where  the  diapophyses  issue  half  from  the 
centrum,  have  the  latter  slightly  depres.scd;  where  the  diapophysis  comes 
three-fourths  from  the  body,  the  artic^ular  faces  are  a  broad  transverse 
ovate,  well  expanded  on  the  nuirgin.s  below  which  the  sui'fa<*e  is  slightly 
stnate.  In  the  longer  or  antciior  dorsals,  the  i-udiment  of  zygosphen  and 
zygantrum  is  well  marked. 

Unfortunately,  no  (!audal  vertebrae  of  this  species  have  l)een  preserved, 
— so  that  I  do  not  know  their  form.  The  posterior  dorsals  are  so  much 
more  depressed  than  in  Li(Mlon  laevis  that  future  discovery  may  justify 
the  generic  separation  of  the  genus  Nectoportheus  which  I  originally  ap- 
plied U)  this  animal. 

For  the  largest  measurements  I  refer  to  Dr.  liCidy's  Essay  (m  Creta- 
ceous Reptiles,  where  the  (leserii>tion  of  the  large  siK'cimens  of  Macrosau- 
rus  laevis  belong  to  the  present  species,  and  have  served  in  part  as  my 
types. 


Copc.J  ^*^  [Jan.  7.  1870. 

Tlie  following  ai'e  the  propoi  tions  of  the  smaller  individual,  from  L.  T. 

(iennain : 

In.       Linos. 

Length  of  centrum  cervical  (with  ball) 34 

Depth  ball  of  same 18.5 

Width     *»  "     21 

Length  anterior  dorsal 34 

Width  cup 24 

Proximal  width  outer  face  quadratum 28 

Length  quadratum  to  lower  edge  pit 20 

**       opisthotic  (see  description) .' 8        4 

**       outer  margin  do 3        4 

This  was  a  large  and  powerful  reptile,  and  probably  more  elongate  in 
proportion  to  its  bulk  than  the  Mosasaurus,  well  deserving  the  name 
^ifacrosatiruSj  which  Owen  has  applied  to  an  ally. 

From  the  upper  Gi-eensand  Bed  of  the  New  Jersey  Cretaceous. 

TnECACiiAMPSA,  Cope. 
The  sjiecies  of  this  genus  have  long  simple  hypapophyses.     In  "Synop- 
sis Extinct  Batrachia  and  Reptilia  N.  A./'  p.  63,  the  question  as  to  the 
presence  or  absence  of  truncate  or  split  hypapophyses  as  in  Holops,  etc. , 
was  left  undecided. 

Taphrospiiys  MOLOP8,  Cope. 
In  a  specimen  of  this  species  which  I  found  in  place  in  the  bottom  of 
the  green  sand  bed  at  llonicrstown,  N.  J.,  the  lateral  interstemal  liones 
were  distinctly  seen  in  j)lace.  They  present  a  rounded  interior  out- 
line, and  api)ly  to  an  e(xuid  extent  of  the  hyo-  and  hyposternal 
bones.  They  extend  but  one-third  the  distance  tothe  median  longitudinal 
suture,  and  are  much  as  in  the  existing  genus  Podocnemis.  The  sj>eci- 
nien  observed  measures  10.5  inches  in  width  between  the  inguinal  notches. 

Taphuosaurus,  Cope. 

Suborder  Sti*ei)tosauria.  Neural  arch  not  coiissified  with  the  centrum, 
ea<'h  neurapophysis  attached  in  a  rounded  \nt  of  the  body. 

This  genus  is  proposed  for  the  Plesiosaurns  lockwoodii,  Cope,  Trans. 
Anier.  Phil.  Soc.  18()9,  40.  Were  it  a  true  Sauropterygian,  I  would  con- 
tiime  to  regard  it  as  a  Plesiosiiurus,  but  it  is,  I  have  little  doubt,  one  of 
the  same  type  as  Cimoliasaunis,  which  it  resembles,  except  in  the  i)ecu- 
liar  attachment  of  the  neural  arch.  From  the  cretaceous  clays  of  New 
Jersey,  the  No.  1  of  Meek  and  Ilayden. 


StaO'(l  Xft^i'tinri^  January  Ith^   1870. 

Present,  lifteen  members. 

Mr.  Fraley,  Vice-President,  in  the  Clinir. 

Prof.  Marsh,  of  Yale  ("ollege,  was  introduceMl  and  took  bis 
seat. 

A  letter  of  envoy  was  reeeived  from  tbe  Central  Physical 
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Observatory  of  Russia,  requesting  Vols.  I-IX  Trans.  A.  P.  S., 
to  complete  its  series,  and  Proc.  Nos.  15,  62,  73,  74,  78,  et  seq,^ 
which  request  the  Secretaries  were  instructed  to  grant. 

Letters  of  acknowledgment  were  received  from  the  Bu- 
reau des  licmgitudcs  (xiii.  8,)  (81);  Venetian  Institute  of 
Sciences  (77),  and  Leeds  Philosophical  Society. 

Donations  for  the  Tiibrary  were  received  from  the  Institu- 
tions at  Milan  and  Venice,  S.  S.  Zantedeschi,  Alianelli,  and 
Ghirardini  of  Padua,  Naples,  and  Milan,  the  Russian  C.  P. 
Observatory;  the  Academy  at  Berlin;  Geographical  Society 
at  Paris ;  London  Chemical,  Leeds  Philosophical,  and  Dublin 
Royal  Societies;  Dr.  Ilaughton;  Gard.  G.  Hubbard,  of  Cam- 
bridge, Mass.;  the  Boston  N.  H.  Society;  Franklin  Institute; 
College  of  Physicians  of  Philadelphia,  and  the  Librarian  of 
Congress. 

The  Librarian  reported  the  purchase  of  seven  volumes  of 
Comptes  Rendus,  (-19,  50,  51,  52 ;  5-1,  bb^  b(d^)  for  the  Library. 

A  letter  was  received  announcing  the  decease  of  Prof.  A. 
J.  Erdmann,  Director  of  the  Geological  Survey  of  Sweden,  at 
Stockholm,  Dec.  1,  aged  55. 

A  communication  Avas  read  bv  the  Secretary  entitled, 
** Notices  and  Descripticms  of  Fossils  from  the  Marshall 
Group  of  the  Western  States ;  with  Notes  on  Fossils  from 
other  Formations;  by  Alexander  Winehell,  Director  of  the 
Geological  Survey  of  Michigan."     (See  l)age  245.) 

On  motion  of  Prof.  Cresson,  the  [)a})er  and  section  were  re- 
ferred to  the  Secretaries,  with  power  to  take  order. 

Prof  Cope  communicated  for  the  l^roccedings  a  Paper  on 
some  Etheostomine  Perch  from  Tennessee,  and  for  the  Trans- 
actions, 

A  Paper  entitled,  "On  some  Reptilia  of  the  Cretaceous 
Formation  of  the  United  States,''  which,  on   motion   of  Dr. 

'  Uorn,  was  referred  to  a  committee,  consisting  ot  Mr.  Lesley, 

Dr.  Horn,  and  Dr.  Rushenberger.     Prof.  Cope  illustrated  this 

paper  by  oflering  for  the  examination  of  the  members  present, 

unique  specimens  of  a  sauroid,  found   in   the  U.  S.   Armory 

grounds  at  Springfield,  and  described  by  Dr.  Hitchcock,  the 

true  structure  of  which  has  but  recently  been  made  out,  and 

explains  the  peculiar  8-shaped  terminal  imj)ression  so  often 
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discovered  among  the  foot-tracks  of  the  Connecticut  Uiver 
red  sandstone.     (See  pages  261-71.) 

Mr.  Chase  made  some  remarks  about  Solar  and  Electric 
Light,  in  reference  to  recent  experiments  to  determine  the  me- 
chanical equivalent  of  terrestrial  light. 

The  report  of  the  Judges  and  Clerks  of  the  Annual  Elec- 
tion was  then  read,  declaring  the  following  persons  duly 
elected : 

President. 
Georsje  B.  Wood. 

Vice  Presidents. 

John  C.  Cresson, 
Isjuic  Lea, 
Frederick  Fraley. 

Secretaries. 

Charles  15.  Trego, 
p].  Otis  Kendall, 
John  li.  lioConte, 
J.  P.  Ijosley. 

Curators. 

Franklin  Peale, 
Klias  Durand, 
.lo.scph  Carson. 

Treasurer. 
(^harles  B.  Trego. 

Counsellors. 

Alfred  L.   Khvyn, 
•  John  Bell, 

Henjaniin  IL  Coates, 
Benjamin   V.  Marsh. 
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Pending  nominations  Nos.  643  to  648  and  ne^  nominations 
649,  650  were  read. 

Mr.  Lesley  was  nominated  for  Librarian  by  Prof.  Cresson, 
and  the  Society  was  adjourned. 


Slated  Meeting^  January  21,  1870. 
Present,  seventeen  members. 
Prof.  Cresson,  Vice-President,  in  the  Chair. 

Dr.  Anderson,  of  Haverford,  was  introduced  and  took  his 
seat. 

A  letter  of  acknowledgment  was  received  from  the  Bussian 
Observatory  (78,  79,  80.) 

A  letter  from  M.  Aglave,  one  of  the  editors  of  the  Revue 
des  Cours  Scientifiques,  No.  17,  rue  de'I'ecole  de  Medicine, 
requesting  the  Proceedings,  was  read,  and  the  Secretaries  di- 
rected to  place  the  Review  on  the  list  of  correspondents. 

Donations  for  the  Librarv  were  received  from  M.  Zante- 

ftp' 

deschi,  the  Paris  Geographical,  and  London  Astronomical  and 
Meteorological  Societies,  the  Montreal  Natural  History  So- 
ciety, New  York  Lyceum,  Philadelphia  Journal  of  Medicine, 
and  Numismatic  Society,  Mr.  Stephen  Colwell  and  Dr.  Lea, 
the  Smithsonian  Institution,  Dr.  Hayden  and  Prof.  Kirkwood. 

The  Committte  to  which  was  referred  the  Paper  of  Prof. 
Cope,  for  insertion  at  page  122  of  the  memoir  now  passing 
through  the  press,  reported,  recommending  its  publication  and 
insertion  at  the  place  designated,  and  that  so  much  of  the 
plate  accompanying  it  as  illustrates  Megadactylus  polyzelus, 
be  engraved  and  printed  as  an  additional  plate  of  the  memoir. 
On  motion,  the  recommendation  of  the  Committee  was  adopted 
and  the  publication  ordered. 

Mr.  Lesley  referred  to  the  accounts  in  the  newspapers  of  the 
special  violence  of  the  late  tornado  at  Cave  City  in  Kentucky, 
and  hoped  that  some  accurate  record  would  be  made  of  the 
exceptional  phenomena  alluded  to  therein. 

Mr.  Fraley  added  that  a  proposition  had  been  made  at  the 
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rec5ent  meeting  of  the  National  Board  of  Trade  in  Bichmond, 
to  obtain  from  Government  an  appropriation  for  a  National 
Telegraphic  Storm  Survey,  and  suggested  the  propriety  of  the 
Society  taking  initiative  steps  to  accomplish  so  desirable  an 
object. 

Prof.  Cope  exhibited  a  molar  tooth  found  in  the  Miocene  of 
New  Jersey,  with  a  characteristic  development  of  tuberculous 
processes  on  the  crown.  He  exhibited  fragments  of  the  skele- 
ton of  a  new  species  of  tertiary  whale  found  in  N.  Carolina ; 
and  also  some  extraordinarily  thin  and  flexible  paper-like 
plates  of  Itacolumite. 

On  motion  of  Mr.  Fraley,Mr.  Lesley  was  re-elected  Librarian. 

The  Standing  Committees  were  then  individually  nomi- 
nated and  elected  as  follows: 

Finance — Mr.  Fraley,  Mr.  J.  F.  James,  Mr.  Marsh. 

Publication — Mr.  Trego,  Mr.  E.  K.  Price,  Dr.  Carson,  Mr. 
E.  At  Tilghman,  Mr.  Lippincott. 

Hall—Uv.  Peale,  Mr.  S.  W.  Eoberts,  Gen.  Tyndale. 

Library — Dr.  Bell,  Dr.  Coates,  Mr.  E.  K.  Price,  Eev.  Dr. 
Barnes,  Rev.  Dr.  Krauth. 

The  reading  of  the  list  of  surviving  members  was  post- 
poned on  account  of  the  lateness  of  the  hour. 

Pending  nominations  643 — 648  were  read,  spoken  to  and 
balloted  for;  and  new  nominations  649 — 655  were  read. 

On  motion  of  Dr.  Carson,  it  was 

Resolvedy  That  when  Corrections,  Improvements  or  Additions  to  Papers 
(made  subsequently  to  their  presentation  to  the  Society  and  the  order  for 
their  publication)  involve  a  greater  expense  than  has  been  estimated  by 
the  Publication  Committee,  such  corrections,  improvements  and  altera- 
tions be  referred  to  the  Society  for  approval. 

The  ballot  boxes  were  then  examined  by  the  presiding  offi- 
cer, and  the  following  persons  were  declared  duly  elected 
members  of  the  Society: 

Prof.  Oswald  Seidensticker,  of  Philadelphia. 

Mr.  W.  M.  Tilghman,  of  Philadelphia. 

KevfE.  E.  Hale,  of  Roxbury  (Boston),  Mass. 

John  Greenleaf  Whittier,  of  Amesbury,  Mass. 

Mrs.  Emma  Seller,  of  Philadelphia. 

And  the  Society  was  adjourned. 
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Slated  Meeting^  February  iih,  1870. 

Present,  ten  members. 

Mb.  Fbaley,  Vice-President,  in  the  Chair. 

Letters  accepting  membership  were  received  from  Mr.  W. 
M.  Tilghman,  dated  Philadelphia,  1114  Girard  street,  Jan. 
25,  and  Mrs.  Emma  Seller,  dated  Philadelphia,  Feb.  1,  1870. 

Letters  acknowledging  the  receipt  of  Proc.  No.  82,  were  re- 
ceived from  the  Massachusetts,  Rhode  Island,  New  Jersey, 
and  Georgia  Historical  Societies,  and  from  the  Peabody  In- 
stitute in  Baltimore. 

The  request  of  the  Georgia  Historical  Society  for  a  com- 
plete set  of  Proceedings  A.  P.  S.  was  granted. 

A  letter  was  received  from  Prof.  Charles  E.  Anthon,  of  the 
College  of  New  York  City,  accompanying  a  donation  for  the 
Library  of  44  numbers  of  the  New  York  Numismatic  Society 
Journal. 

Donations  for  the  Library  were  also  received  from  the  Rus- 
sian Geographical,  and  Paris  Ethnological  Societies;  Dublin 
Observatory;  Boston  N.  H.  Society ;  Amer.  Antiquar.  Society; 
Amer.  Jour.  S.  and  A.;  Philadelphia  Academy  N.  S.;  Medical 
News  and  Library;  Maj.  Gen.  Humphreys,  and  the  Chicago 
College  of  Pharmacy. 

The  death  of  Horace  Binney,  Junr.,  at  Philadelphia,  on  the 
3d  inst.,  aged  61  years,  was  announced  by  Mr.  Fraley.  On 
motion  of  Prof.  Kendall,  Chas.  J.  Stills,  Esq.,  Provost  of  the 
University,  was  appointed  to  prepare  an  Obituary  notice  of 
the  deceased. 

The  extraordinary  mildness  of  the  Winter  was  illustrated 
by  a  fact  communicated  to  the  Secretary  by  Mr.  Hector  Orr, 
who  watched  carefully  for  two  minutes  the  evolutions  of  a  bat 
about  the  corners  of  Spruce  and  Third  streets.  Other  mem- 
bers present  gave  similar  illustrations;  as  for  example,  ex- 
panded blossoms  gathered  January  30th,  in  the  open  air : 
peach  trees  in  blossom  at  Lock  Haven,  Pa.,  «&c. 

Mr.  Chase  communicated  additional  deductions  from  a  study 
of  the  rain  fall  tables  of  the  Philadelphia  Hospital.  (See  p.  311) 
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Dr.  Briaton  introduced  to  the  attention  of  the  Society  a  val- 
uable contribution  to  the  study  of  the  Choctaw  language,  in 
the  form  of  a  Grammar  prepared  by  the  venerable  Missionary 
Byington,  recently  deceased.  His  long  and  zealous  labors 
have  resulted  in  the  publication  of  a  list  of  more  than  75 
works,  including  the  Bible,  in  the  Choctaw  language.  After 
four  revisions  of  his  Grammar,  he  was  at  his  death  engaged 
upon  a  fifth. 

This  manuscript,  the  fruit  of  40  years'  labor,  has  been  for- 
warded to  Dr.  Brinton  by  Mr.  Dana,  Mr.  Byington's  son-in- 
law,  and  consists  of  portions  of  these  five  revisions,  interlined, 
and  somewhat  confused  in  the  order  of  its  subjects,  but 
thrown  into  two  principal  divisions,  the  first  of  which,  on  the 
Orthography  of  the  language,  is  written  out;  while  the  other, 
on  the  Parts  of  Speech,  will  need  to  be  carefully  edited.  Mrs. 
Byington  and  the  other  heirs,  present  it  to  the  Society  on  con- 
dition that  a  committee  be  appointed  to  edit  it,  within  a  rea- 
sonable time.  Mr.  Folsom,  a  Choctaw  gentleman,  will  soon 
be  in  Philadelphia,  on  a  commission  to  publish  the  Laws  of 
the  Indian  Government,  and  has  promised  his  aid  in  proof- 
reading. The  Grammar  will  probably  make  about  40  pages, 
8vo.,  and  require  a  few  new  types,  obtainable  at  small  ex- 
pense. The  Grammar  will  be  of  practical  use  in  developing 
the  civilization  of  the  Tribes,  as  the  language  is  extremely 
difficult.  It  has,  moreover,  peculiar  claims  to  scientific  at- 
tention ;  for  the  Choctaw,  Creek  and  Chickasaw  are  affiliated 
dialects,  spoken,  at  the  time  of  the  arrival  of  Europeans,  by  a 
people  spread. over  a  great  part  of  the  United  States.  There 
is  no  man  now  living  capable  of  writing,  or  likely  to  attempt 
the  construction  of  a  Grammar  of  either  of  them. 

A  committee  consisting  of  Dr.  Brinton,  Mr.  Lesley,  and 
Prof.  Haldeman,  of  Columbia,  Pa.,  were  appointed  to  consider 
and  report  upon  the  subject. 

On  motion  of  the  Secretary,  the  University  of  Indiana  was 
placed  on  the  list  of  corresponding  societies  to  receive  a  com- 
plete set  of  the  Proceedings,  in  answer  to  a  request  from  Prof. 
Kirkwood. 
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On  motion  it  was 

B&iohul,  That  the  Secretaries  be  instructed  to  print  witli  the  next  No. 
of  the  Proceedings,  a  list  of  the  surviving  members  of  the  Society,  and  a 
request  to  all  the  members  to  send  their  proper  addresses,  and  photo- 
graphs for  the  Album. 

Pending  nominations  Nos.  649  to  655  were  read. 
And  the  Society  was  adjourned. 


Stated  Meeting^  February  18//i,  1870. 

Present,  six  members. 

Prop.  Cresson,  Vice-President,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  John  G. 
Wliittier,  dated  Amesbury,  -ith  2d  mo.,  1870. 

A  letter  enclosing  a  photograph  for  the  album  was  received 
from  Daniel  Wilson,  dated  Toronto,  Univ.  College,  Canada, 
Feb.  8,  1870. 

A  letter  acknowledging  the  receipt  of  Proceedings  No.  82, 
was  received  from  the  Essex  Institute,  in  Salem,  Mass. 

Donations  for  the  Library  were  received  from  the  Nicolai 
Hauptsternwarte  at  St.  Petersburg ;  the  Norwegian  Univer- 
sity at  Christiania ;  the  Society  at  Throntheim ;  the  Austrian 
Academy  and  Geological  Institute;  the  Gorlitz  Society;  the 
Holland  Academy  and  Natural  History  Society,  and  M.  Hcick; 
Sig.  Lombardini;  the  new  Geological  Committee  of  Italy,  at 
Florence;  the  Society  of  Physical  and  Natural  Sciences  at 
Bordeaux ;  Paris  Geographical  Society ;  London  Astronom- 
ical Society  and  Society  of  Arts;  Essex  Institute;  Dr.  B.  A. 
Gould;  Dr.  S.  A.  Green,  of  Boston;  Mr.  E.  A.  Stone,  of  Provi- 
dence; the  Franklin  Institute  and  School  of  Design  for 
Women,  in  Philadelphia;  Col.  W.  W.  H.  Davis;  the  Ameri- 


282 

can  Pharmaceutical  Association ;  the  Hon.  Secretary  of  War 
of  the  United  States ;  the  U.  S.  Observatory,  and  the  Chicago 
Academy  of  Sciences. 

For  the  Cabinet  was  receivied  a  medal  of  bronze  from  the 
Batavian  Society  of  Experimental  Science,  at  Rotterdam,  with 
the  design: 

Truth,  erect,  leaning  on  a  Thyrsus,  wrapped  around  the  staff  of  which 
is  the  legend  bebum  maoibtba:  in  her  right  hand,  an  anchor,  pen- 
dant; before  her,  a  tripod  and  flame;  behind  her,  an  altar  supporting  a 
pair  of  scales,  and  on  its  face  the  coat-of-arms  of  the  Society;  over  her  the 
legend,  certos  feret  experientia  fructus  ;  on  the  reverse,  a  ser- 
pent with  its  tail  in  its  mouth;  outside  of  it,  the  circular  legend  ik 

MEMORIAM   STEPHAKI  HOOGENDUK  FUNDATORIS  MDCCLXIX — ^HDCCCLXIX; 

inside  of  it,   the  legend,  bocietas  philosophic  expebiscektalis  ba- 

TAYA  ROTERODAMI  CENTE8IMUM  NATALEM  CELEBRAN8. 

Mr.  Price  remarked  upon  the  uncommonly  mild  weather, 
and  reported  a  crowd  of  persons  in  Chestnut  above  10th  street, 
about  2  J  P.  M.,  collected  to  watch  the  flight  of  a  bat,  after 
which  it  remained  clinging  to  a  wall.  During  the  hour  pre- 
vious to  the  meeting,  a  thunder  storm  passed  over  the  city, 
and  two  houses  were  struck  by  the  lightning. 

Prof.  Cope  communicated  descriptions  of  new  cretaceous 
fossils  from  North  Carolina,  &c.     (See  p.  284.) 

The  minutes  of  the  last  meeting  of  the  Board  and  Council 
were  read. 

Pending  nominations  Nos.  649 — 653  were  read. 
And  the  Society  was  adjourned. 


Stated  Meeting^  March  4,  1870. 

Present,  eleven  members. 

Dr.  Wood,  President,  in  the  Chair. 

Prof.  Seidciisticker  was  introduced  and  took  liis  seat. 
A  letter  accepting  membership  was  received  from  Charles 
Darwin,  dated  Beckenham,  Down,  Kent,  S.  E.,  Feb.  5th,  1870. 
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Letters  of  acknowledgment  and  of  envoi  were  received  from 
the  Georgia  Historical  Society,  Savannah,  Feb.  15th,  and  T. 
A.  Wylie,  Librarian  of  the  Indiana  State  University,  Bloom- 
ington,  Feb.  16,  1870. 

A  letter  requesting  exchanges  was  received  from  Dr.  Jeli- 
nez,  Director  of  the  Imperial  Central  Meteorological  Institute, 
Secretary  of  the  Austrian  Meteorological  Society,  [K.  K.  Con- 
tralanstalt  fiir  Metcorologie  und  Erdmagnetismus,]  which 
was  on  motion  referred  to  the  Secretaries,  with  power  to  place 
that  Institute  on  the  list  of  correspondents  to  receive  the  Pro- 
ceedings. 

Donations  for  the  Library  were  received  from  the  Austrian 
Novara Expedition;  the  K.  Prussian  Academy;  the  Montreal, 
and  Boston  Natural  History  Societies;  the  American  Oriental 
Society;  Prof.  J.  D.  Dana;  the  Philada.  Academy  Natural 
Sciences;  the  Maryland  and  Georgia  Historical  Societies,  and 
the  Adjutant  General  of  Maryland. 

The  Committee  to  which  was  referred  the  acceptance  of 
the  Choctaw  Grammar,  prepared  by  the  late  Cyrus  Byington, 
reported  in  favor  of  its  publication  by  the  Society,  on  the 
terms  proposed  by  the  heirs  of  the  deceased  missionary. 

The  President,  Dr.  Wood,  made  a  communication  on  the 
subject  of  the  Indian  skeleton  found  upon  his  cranberry  lands 
in  Southern  New  Jersey. 

He  particularly  called  attention  to  the  characters  of  the 
cranium,  the  separate  bones  of  which  had  been  skillfully  put 
together  by  Prof.  Leidy.  The  most  striking  peculiarity  was 
the  extraordinary  breadth  of  the  cranium,  which  exceeded 
that  of  most  European  heads;  and  altogether  the  size  of  the 
cranium  was  much  greater  than  that  of  the  head  of  the  pres- 
ent race  of  Indians.  The  cranium  was  compressed  behind; 
and  the  frontal  bones  had  apparently  been  artificially  some- 
what flattened.  Altogether,  the  head  was  very  different  from 
that  of  the  ordinary  Indians,  and  probably  belonged  to  a  race 
which  had  preceded  that  found  here  originally  by  Europeans. 
From  the  apppearance  of  the  skeleton,  it  was  probably  more 
than  500  years  old,  perhaps  1,000.  It  was  more  changed  than 
that  of  the  Mastodon  recently  discovered  in  the  same  neigh- 
borhood, which,  as  Dr.  Wood  had  been  informed,  was  about 
four  feet  below  the  surface. 
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A  communication  intended  for  the  Proceedings,  was  re- 
ceived from  Prof.  Kirkwood,  of  Indiana  University,  Bloom- 
ington,  Ind.,  entitled  "  On  Certain  Meteoric  Kings."   (p.  299.) 

A  communication  was  made  by  Prof.  Cope,  *'  On  Adocus, 

a  genus  of  Cretaceous  Emydidse."    (See  p.  295.) 

A  verbal  communication  was  made  by  Mr.  Chase,  on  the 
subject  of  the  Tides.  After  referring  to  the  diametrically 
opposite  conclusions  expressed  by  Astronomer  Royal  Airy, 
and  Prof.  Challis,  respecting  the  theoretical  position  of  the 
tidal  ellipsoid,  and  the  claim  of  each,  that  his  views  coincide 
with  those  of  Newton  and  La  Place,  Mr.  Chase  suggested, 
that  a  practical  solution  of  the  difficulty  may  perhaps  be  found 
by  adopting  the  intermediate  position,  analogous  to  that  of  the 
barometic  spheroid. 

A  communication  intended  for  the  Proceedings  was  pre- 
sented by  Dr.  Brinton,  entitled,  **  Contributions  to  a  Gram- 
mar of  the  Muskokee  Language."     (See  p.  301.) 

Pending  nominations  Nos.  649  to  655  were  lead  and  new 
nomination  No.  656.     And  the  Society  was  adjourned. 

VERBAL  COMMUNICATION  BY  E.  D.  COPE,  AT  MEETING  OP 

THE  A.  PHIL.  SOC,  FEB.  18,  1870. 

Prof.  Cope  made  some  observations  on  the  extent  of  the  order  Pytho- 
nomorpha  as  exhibited  in  cretaceous  rocks  of  the  United  States.  He 
stated  that  he  was  acquainted  with  twenty-seven  species  of  the  group, 
and  that  but  three  were  enumerated  in  the  last  work  on  the  subject.  Ho 
defined  two  new  species  of  Mosasaurus  from  New  Jersey.  One  of  medium 
size,  was  from  the  lower  l>ed  in  Monmouth  Co. ;  it  had  round  articular 
vertebral  faces,  and  a  peculiar  cariniform  angle  from  the  pit  on  the  out- 
side of  the  os  quadratum.  It  ws^  na,med  Mosasaurus  fulci^tus.  Another 
and  larger  species  was  described  under  the  name  of  Mosasaurus  oarthrns^ 
as  of  about  the  proportions  of  the  M.  giganteus  of  MiBstricht,  but  with 
depressed  vertical  centra  like  those  of  the  M.  depressus.  The  quadrate 
bone  differed  from  that  of  M.  depressus  and  resembled  that  of  M.  dekayi. 
From  Cook's  middle  marl  bed  (Cretaceous)  of  New  Jersey. 

He  also  alluded  to  the  occurrence  of  the  Rhinoceros,  Dugons,  etc.,  in 
certain  beds  in  New  Jersey,  as  indicative  of  the  existence  of  Indian  types 
at  one  time  in  this  region.  He  added  the  genus  Sus,  at  pi*esent  unknown 
in  the  New  World,  but  characteristic  of  the  Palaeotropical  region.  He 
said  his  knowledge  of  its  existence  depended  on  an  imperfect  posterior 
inferior  molar,  found  near  Squankum  by  Dr.  Samuel  Lock  wood.  Ho 
named  the  species  Sus  vagrans,  and  said  it  was  near  the  size  of  the  do- 
mestic hog. 
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FOURTH  CONTRIBUTION  TO  THE  HISTORY  OP  THE  FAUNA 
OF  THE  MIOCENE  AND  EOCENE  PERIODS  OF  THE  UNITED 
STATES. 

By  E.  D.  Cope. 

E3CIIRICHTIUS,    Gray. 

ESCHRICHTIUS  POLYPORU8,   Cope. 

Species  nova. 

Character,  Ramus  mandibuli  with  coronoid  process  but  little  eleva- 
ted ;  form  compressed  with  narrowed  acute  superior  margin,  which  is 
not  flattened  posteriorly.  On  its  inner  face  a  wide  shallow  groove,  in 
which  the  inner  series  of  foramina  lie.  Foramina  of  outer  series  large, 
numerous.     Size  large. 

Description.  This  whale,  from  the  form  of  the  ramus  mandibuli,  is  a 
finner,  and  from  the  slightly  developed  coronoid  process,  allied  to  the 
humpbacks.  The  coronoid,  the  anterior  position  of  the  dental  foramen, 
and  the  angular  process,  confirm  these  relationships.  Whether  it  be  a 
Megaptera  or  Eschrichtius  I  am  not  prepared  to  state.  Ear  bullae  of  the 
forms  of  both  these  genera  occur  in  the  strata  in  which  the  present 
species  was  found,  and  future  investigation  must  determine  which  are  re- 
ferable to  the  latter.  Such  a  bulla  of  the  form  of  and  probably  belonging 
to,  Megaptera,  has  been  named  Balaena  mytticetoides,  by  Emmons. 
(North  Carolina  Geol.  Survey  Tab.) 

The  fragment  which  on  the  present  species  is  based,  is  the  proximal 
two-fifths  the  left  ramus  mandibuli,  with  a  considerable  part  of  the  con- 
dyle. The  direction  of  the  shaft  from  a  short  distance  anterior  to  the  cor- 
onoid process,  is  decurved.  Tlie  inferior  margin  is  slightly  contracted  be- 
low the  coronoid  process  and  then  for  a  sliort  distance  convex,  and  nar- 
rowed into  a  ridge  ;  anteriorly  it  is  most  obtuse  or  convex  transversely. 
The  inner  face  is  plane  at  the  coronoid  process,  the  outer  convex.  An- 
terior to  this  point  the  convexity  is  strong  ;  at  the  distal  end  of  the  frag- 
ment, much  less  marked. 

The  angular  process  has  extended  beyond  the  line  of  the  condyle  ;  its 
exti-emity  is  broken  away.  A  wide  groove  separates  it  from  the  base  of 
the  condyle  on  the  inner  face  of  the  ramus.  The  surface  of  the  condyle  is 
transverse  to  the  plane  of  the  ramus,  and  is  strikingly  elevated  above  tho 
portion  of  the  ramus  anterior  to  it,  being  as  high  as  the  tip  of  the  coro- 
noid process.  A  low  knob  projects  on  the  inner  fac^  of  the  ramus  beneath 
its  anterior  part,  and  below  the  groove.  The  dental  foramen  is  large,  and 
is  overhung  by  the  thin  incurved  superior  margin  of  the  ramus.  Its  an- 
t^jrior  margin  terminates  just  behind  the  posterior  part  of  the  base  of  tho 
coronoid  process. 

The  pores  of  the  inner  series  are  small  and  numerous  ;  the  last  one  is  a 
little  anterior  to  the  ba^^e  of  the  coronoid  process  (34  lines).  They  are 
situated  in  a  wide  sliallow  gi'oove,  which  oi'cupics  a  portion  of  the  inner 
face  of  the  ramus  below  the  up[)er  edge.  Their  interspaces  are  not  quite 
equal ;  thus  twenty  lines  sei)arate  two,  and  four  are  included  in  thirty- 
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fiix  lines.  The  foramina  of  the  external  series  are  moi-e  numerous  than  in 
any  of  the  other  species  from  the  Miocene  of  our  Eastern  States.  As  in 
othera  the  last  pairs  are  less  spaced  than  the  anterior.  In  a  space  of  six 
inches  and  twenty  line?,  there  are  six  foramina,  the  third  from  behind 
nine  lines  below  the  superior  margin.  Thirty-four  lines  separate  the  an- 
terior pair ;  twenty-two  the  posterior.  The  last  foramen  is  about  a  half 
an  inch  anterior  to  the  plane  of  the  last  one  of  the  inner  side. . 

Feet.  Lines. 

Length  of  fhigment # .  2  42 

Depth  just  behind  coronoid 56 

**      **      in  front  of  coronoid 66 

**    at  fourth  inner  foramen 62 

Diameter      "        "  "     27 

This  ramus  chiefly  resembles  that  of  Eschr.  cephalus  from  Maryland. 
It  is  less  compressed,  though  crushed,  and  less  attenuated  on  the  upper 
margin  near  coronoid  process  ;  the  coronoid  prdcess  considerably  smaller. 
Outer  series  of  pores  more  numerous  and  extending  further  back.  Inner 
in  a  marked  groove,  which  is  wanting  inE.  cephalus.  Outer  wall  of 
angular  region  more  everted.  Inferior  wall  of  dental  or  mandibular  canal 
descending  from  margin  of  foramen  in  E.  cephalus  and  ascending  in  E. 
polyporus. 

From  the  Miocene  Marl  of  Edgecombe  Co.,  North  Carolina.  Obtained 
by  the  writer  under  the  auspices  of  the  North  Carohna  State  Geological 
Survey,  under  Prof.  Wm.  C.  KeiT,  Director. 

Vertebne,  which  as  to  size  and  structure  would  acconl  with  the  present 
species,  are  not  uncommon  in  the  same  deposit ;  their  description  is  re- 
served for  a  future  occiision. 

MESOTERAS,  Cope. 

Genus  novum. 

Character.  Orbital  process  of  frontal  narrowed,  exceedingly  thick  and 
massive  at  the  extremity.  Posterior  liimbars  and  anterior  caudals  with 
short  antero-posterior  diameter.  PremaxiUary  and  maxillary  bones  de- 
pressed, the  latter  thin,  horizontal,  narrow.     Otic  bulla  compressed. 

This  genius  is  allied  to  Balaena  in  the  fonn  of  it«  vertebrai,  and  to  some 
extent  in  that  of  its  frontal  bone.  The  flatncvss  of  tlie  maxillary  and  pre- 
maxillai-y  is  rather  that  of  Balaenoptera.  The  extraonlinary  mass  of  the 
superciliary  portion  of  the  frontal  is  peculiar  to  tlie  species  which  forms 
the  type  of  the  genus  so  far  as  known. 

Mesoteras  kerrianus,  Cope. 

Species  nova. 

This  species  was  discovered  by  Prof.  Wm.  C.  Kerr,  Director  of  the  Geo- 
logical Sui-vey  of  North  Carolina,  in  a  bed  of  miocene  marl,  at  a  point 
where  it  is  cut  by  Quanky  Creek,  a  tributary  of  the  Roanoke  river,  in 
IlaUfax  county.  North  Carolina.  A  portion  of  the  cranium  had  been  no- 
ticed for  some  years  projecting  fix)m  the  steep  bank  or  wall  of  the  small 
canon  of  the  creek,  at  about  thirty  feet  below  the  surface  of  the  ground. 
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Pi-of.  Kerr,  with  the  aid  of  a  number  of  men,  dug  from  its  bed  and  eleva- 
ted to  the  surface  of  the  ground  a  large  fragment  of  the  cranium,  includ- 
ing the  greater  part  of  the  left  maxillary  and  premaxillaiy  bones,  with  a 
large  part  of  the  frontal.  A  large  fragment  of  the  right  ramus  of  the 
mandible,  an  otic  bulla,  several  lumbar  and  caudal  vertebite,  with  several 
broken  ribp,  were  also  obtained. 

These  remains  indicate  not  only  a  species,  but  a  genus  new  to  science, 
and  the  lai'gest  extinct  Balsenoid  yet  discovered. 

The  principal  mass  includes  from  the  posterior  margin  of  the  transverse 
process  of  the  frontal,  to  within  four  or  five  feet  of  the  end  of  the  muzzle. 
The  mass  measures  eleven  feet  six  inches  in  length.  The  fragment  of  the 
ramus  mandibuli  measures  thirteen  feet ;  five  feet  are  probably  lost  dis- 
tally,  and  there  is  no  trace  of  coronoid  process  at  the  point  where  it  is 
broken  off  proximally.  The  length  of  the  restored  cranium  would  not  be 
less  than  eighteen  feet.  This  gives  for  the  total  length,  estimating  on  tlie 
basis  of  Megaptera,  seventy-five  to  eighty  feet. 

The  orbital  process  is  nearly  in  line  with  the  maxillary,  probably  in  con- 
sequence of  pressure  when  Ijring  in  an  obUque  position.  The  whole  cran- 
ium has  been  injured  from  the  same  cause,  and  the  matrix  usually  soft, 
formed  a  sohd  investment  of  carbonate  of  Ume  from  the  carbonic  acicl 
liberated  during  decomiM)sition,  which  required  several  days*  labor  to  re- 
move. The  parietal,  occipital,  and  other  bones  of  the  brain-case  proper, 
were  not  recovered. 

Description.  The  upper  surface  of  the  muzzle  is  but  Httle  decurved  an- 
teriorily.  A  portion  of  its  outer  margin,  at  the  posterior  part,  is  pre- 
served, so  that  its  width  is  known.  The  maxillary  forms  a  rather  thin 
lamina,  and  does  not  present  any  great  median  decurvature,  as  though  the 
vomer  was  not  prominent  below.  Perhaps  this  peculiar  flatness  is  partly 
due  to  pressure,  but  the  premaxillary  presents  a  similar  character,  which 
is  evidently  normal.  This  element  forms  one  margin  of  the  mass,  and  the 
question  as  to  whether  the  exposed  face  were  the  outer  of  the  right,  or  the 
inner  of  the  left  bone,  required  some  care  for  its  solution.  Anteriorly  it 
is  three  inches  in  depth,  near  the  i)osterior  extremity,  two  inches.  The 
greatest  width  near  the  middle,  six  inches.  The  margin  next  the  remain- 
der of  the  masj-',  is  rather  the  more  elevated ;  the  external  somewhat 
prominent  and  rounded.  Beneath  it  a  deep  groove  marks  apparently  the 
exit  of  a  foramen.  A  groove  in  the  same  line  is  seen  at  various  points 
throughout  its  length  where  exposed.  This  bone  is  thus  much  flatter 
than  in  any  of  the  Finiier  whales,  and  resembles  more  that  of  the  right 
whales.  The  outer  face  being  nearly  plane,  it  can  scarcely  be  the  vome- 
rine face,  which  is  concave,  especially  so  in  Balsena,  for  the  accommoda- 
tion of  the  cartilaginous  axis.  The  foramina  and  grooves  are  equally 
present  in  both  these  genera,  on  the  external  side  ;  I  therefore  conclude 
that  the  external  side  of  the  right  premaxillary  is  the  one  exposed,  and 
that  the  width  of  the  muzzle  includes  the  left  premaxillary,  and  maxillary. 
The  suture  between  the  latter  is  not  distinct,  owing  to  the  presence  of 
longitudinal  fractures.     The  width  of  the  maxillary  after  the  premaxillary 
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is  deducted,  is  not  great,  and  is  intermediate  between  that  seen  in  Bala- 
ena  and  Megaptera.  The  right  premaxiUary  may  be  traced  for  six  feet 
two  inches.  Behind  it  a  portion  of  the  superficies  of  the  cranium  slopes 
towards  the  position  formerly  occupied  as  a  blow  hole. 

The  margin  of  the  maxiUarp  is  horizontal,  and  rather  thin.  It  becomes 
thicker  posteriorly  where  it  has  been  crushed  back  on  the  lateral  orbital 
process  of  the  frontal.  Its  acuminate  extremity  is  seen  lying  on  the 
latter. 

The  orbital  process  of  the  frontal  is  remarkably  massive,  and  might  at 
first  be  taken  for  the  squamosal.  Its  posterior  margin  is  free  to  within  a 
foot  of  the  probable  position  of  the  blow  holes.  This  fact,  in  connection 
with  its  deep  postero-inferior  concavity  in  cross  section,  is  conclusive  as 
to  its  relations.  The  form  is  not  horizontally  expanded  as  in  Megaptera, 
nor  attenuated  as  in  Balsena,  but  has  rather  the  proportions  seen  in  Rein- 
hardt's  figure  of  the  young  of  Balsena  mysticetus.  (Om  Nordhvalen  PI. 
III.)  That  is,  it  has  subparallel  anterior  and  posterior  sides;  the  extremity 
a  little  widened  by  the  production  backwards  of  the  posterior  jK)rtiou. 
The  anterior  portion  also  somewhat,  though  less,  protuberant.  The 
whole  extremity  truncate  and  remarkably  thickened.  Thus  it  is  nineteen 
inches  long,  the  anterior  tuberosity  seventeen  inches  deep,  the  posterior 
twelve  inches  deep  ;  the  inferior  outline  nearly  straight.  The  orbital  con- 
cavity, which  is  continuous  with  the  optic  foramen,  opens  behind  the  pos- 
terior tuberosity,  and  is  defined  exteriorly  by  the  expanded  posterior  mar- 
gin of  the  bone.  Thus  the  great  tul)erosity  which  gives  character  to  the 
bone  was  above  and  in  front  of  the  eye. 

The  portion  of  the  mandible  presented  presents  marked  characters.  The 
inner  face  is  slightly  concave,  or  plane,  the  external  stiongly  convex.  The 
inferior  edge  is  narrowed,  and  tlie  superior  scarcely  less  so ;  the  inner 
face  rounds  a  little  to  the  fonner,  and  to  a  wide  groove  just  below  the  lat- 
ter. This  groove  is  one  inch  wide  near  the  middle  of  the  ramus*,  and  is 
marked  by  a  series  of  many  small  foramina.  These  are  closer  together  in 
the  anterior,  and  reguhirly  more  widely  spaced  to  the  i)osterior  portion. 
Thus  anteriorly  they  are  2.5  inches  apart  ;  posteriorly  four  inches  sepa- 
rates them,  and  near  the  extremity  of  the  series,  six  inches.  I  failed  to 
find  any  foramina  on  the  external  face  of  the  ramus.  It  is  diflicult,  how- 
ever, to  Ijclieve  that  they  are  totally  absent ;  it  may  be  that  they 
are  confined  to  the  anterior  iiortion,  which  has  not  been  prcsci*\'ed. 
This  i)eculiarity,  if  entirely  established,  marks  the  species  as  quite 
distinct  from  any  heretofore  known  from  characters  of  the  mandible. 
The  depth  in  this  species,  at  the  point  where  the  foramina  are  four  inches 
apart,  is  fourteen  inches. 

There  are  some  other  i)ieces  apparently  belonging  to  the  cranium,  whose 
exact  positions  I  cannot  now  assign.  One  of  these  looks  like  a  segment  of 
ramus  of  the  lower  jaw,  but  the  convergence  of  the  sui)crior  and  inferior 
outlines  is  too  givat.  One  face  is  ])lane-conrave,  the  other  convex  fiat- 
tened,  with  oblique  superior  and  inferior  faces,  the  latter  the  widest. 
Depth  of  plane,  ten  inches;  do.  exterior  flattened  face,  7.75  inches.  Depth 
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six  inches  from  same  point,  7.5  inches.  The  second  uncertain  fragment 
is  long  and  with  parallel  margins.  The  outer  face  is  strongly  convex  ; 
the  iimer,  at  one  extremity  concave,  so  that  a  section  would  he  half  a  cres- 
cent (the  lower  portion  hcing  lost).  The  inner  face  gradually  hecomes 
convex,  though  not  strongly  so,  and  the  long  diameter  is  transverse,  while 
it  is  vertical  at  the  anterior  end.  The  foi  mer  is  seven  inches  ;  the  latter 
eight  inches.  The  fragment  looks  like  the  extremity  of  a  premaxillary 
bone,  possibly  a  maxillary,  but  it  is  scarcely  appropriate  to  the  premaxil- 
lary already  described. 

TliA  periotic  bones  of  the  left  side  were  preserved  almost  entire.  The 
bulla  has  the  fiat  inferior  face  of  the  genus  Bala^na,  and  the  periotic  pro- 
cesses are  exceedingly  short,  shoiter  even  than  those  of  the  species  of  Bal- 
aina  (B.  mysticetus  and  B.  cisiirctica).  The  external  process  is  not  longer 
than  the  posterior,  and  is  compressed  and  deeply  grooved  longitudinally 
below.  The  posteriof  process  is  at  right  angles  to  the  exterior,  and  as 
broad  as  long.  It  bears  a  sublongitudinal  ridge  near  the  middle  of  its  in- 
ferior face  ;  anterior  to  it,  separated  by  an  interval  a  transverse  ridge  oc- 
curs to  which  the  edge  of  the  thin  lip  of  the  bulla  is  attached.  The  an- 
terior process  contains  the  usu«al  foramina,  and  is  broader  than  long.  The 
superior  face  of  these  bones  is  quite  rugose.  The  bulla  is  more  flattened, 
t.  e.,  has  a  shorter  vertical  diameter,  than  either  that  of  Balsena  mystice- 
tus or  B.  cisarctica.  The  circumference  is  not  a  sharp  edge  as  in  B.  cis- 
arctidSi,  but  is  truncate  and  rugose,  at  the  inner  extremity  most  so.  At 
the  external  extremity  the  face  gives  way  to  a  rounded  edge.  The  infe- 
rior face  is  coarsely  impressed  punctate,  and  has  a  curved  depression  inside 
the  anterior  margin.  The  i)osterior  margin  is  marked  by  the  usual  three 
grooves  with  intervening  enlargements.  The  genei*al  outline,  viewed  from 
below  is  hexagonal,  with  the  lengths  of  the  sides  as  follows,  beginning 
with  the  longest;  posterior,  anterior,  interior,  postero  and  antero-cxterior 
equal,  antero-interior  very  short.  The  bulla  of  B.  cisarctica  exhibit  a 
long  posterior  and  long  interior  side,  connected  by  an  arched  outUne. 

l^he  xertebne  are  those  of  the  genus  Bala^na.  The  general  fonn  of  the 
centra  j^f  anterior  lumbars  and  cau(Lils,  is  abbreviated,  especially  the  lat- 
ter. The  diapophyses  of  the  fonnar  are  thick  at  the  base  ;  one  of  those 
presen'cd  may  be  a  posterior  doi-sal,  but  the  ends  of  the  diai)ophyses  are 
not  presei*\'ed.  In  a  c^audal  with  veiy  short  diapophyses,  which  are  a  little 
neai*er  the  basLs  of  the  chevrons  than  that  of  the  neurtil  arch,  a  small  for- 
amen jwnetrates  the  centrum  from  a  point  three  inches  above  the  base  of 
the  diapophysis,  and  issues  at  a  point  2.5  inches  below  it.  The  articular 
faces  are  convex  ;  there  is  a  small  rugose  central  area,  and  an  external  an- 
nular space  with  coarse  concentric  ridges. 

Measurements, 

Ft.  In.  Lin. 

Length  of  fragment  of  O.  maxillare  to  ex- 
tremity which  rei)oscs  on  frontal 9  8 

Width  of  siime  (witli  left  premaxillary)  at  42 
inches  from  extrcmity 16 
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In.  Lines. 

Transverse  diameter  periotic  bulla 5         8. 7 

Longitudinal 4         0.5 

Vertical 3         1.5 

Length  external  periotic  process 1         9.5 

**        posterior    "         "        2         2 

Length  centrum  anterior  lumbar  No.  1 10.75 

Vertical  and  transverse  diameter  do.  each 12 

Width  neural  canal 5 

Length  diapophysis 17 

Width  do.  at  base 7 

**       **     "    middle 6 

Length  centrum  lumbar  No.  2 10.5 

Both  diameters  of  articular  face 13. 

Width  neural  canal *  5.5 

**      antero-iM)stcrior  neural  spine 5. 

Length  centrum  of  a  caudal 6.5 

Diameter  articular  face,  (vertical) 14. 

*'  "  (transverse) 14        C 

"        neural  canal 1.5 

**        inter-chevron  groove 3 

As  compared  with  the  described  species,  the  characters  of  the  Mcsotcras 
kerrianus  are  well  marked.  Thus  the  ear  bono  is  totally  different  from 
that  of  Eschrichtius  cephalus  and  E.  mysticetoides  {Bulana  Emmons, 
Leidy),  and  the  mandibular  ramus  is  not  flattened  above,  as  in  E.  priscus 
and  E.  expansus.  The  paucity  or  absence  of  external  foramina  distinguish 
it  from  the  E.  polyporus.  Finally,  E.  leptocentrus  presents  generic  char- 
acters in  its  known  cervical  vcrtebi-a)  which  will  not  probably  be  found  in 
the  pi-cscnt  whale.  Though  these  vertebrae  of  Mesoteras  have  not  yet 
been  found,  I  anticipate  that  they  will  present  more  nearly  the  characters 
of  the  genus  BaUena,  in  accordance  with  the  remainder  of  the  structui-e. 
Perhaps  they  will  be  like  those  of  Palaicetus  of  Seeley,  and  the  two  gen- 
era may  be  found  to  be  the  same. 

It  has  been  known  to  geologists  and  others  for  some  time,  that  a  skele- 
ton of  some  kind  had  been  exposed  by  the  erosive  action  of  the  watei-s  of 
a  ci-eek  in  Eastern  North  Carolina,  and  was  to  be  teen  lying  in  its  bed 
diagonally  across  it.  The  writer  recently  visited  the  spot,  and  found  tlie 
stream  to  be  some  fifty  feet  in  width,  containing  water  of  from  three  to 
live  feet  in  depth'.  The  direction  and  extent  of  the  skeleton  was  indicated 
by  the  proprietor,  Jesse  W.  Parker,  since  the  water  concealed  it  from 
view.  It  would  appear  to  extend  very  nearly  across  the  creek,  and  have 
a  length  of  00  to  70  feet.  Some  of  the  vertebra}  could  be  distinguished  by 
feeling  with  a  rcxl.  When  the  waters  are  low  towards  the  end  of  the  sum- 
mer, its  length  is  exposed,  and  it  can  be  used  as  a  foot  log  by  the  traveller. 
On  the  bank  near  this  skeleton  were  found  portions  of  the  skeleton  of  an 
adult  firmer  whale  of  some  thirty  feet  in  length. 
Prof.  KeiT,  Director  of  the  survey,  succeeded  in  obtaining  one  or  two  of 
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the  lumbosacral  vei-tebiae  of  the  specimen  which  is  above  noticed.  These 
were  submitted  to  me  at  Raleigh.  They  belong  to  a  right  whale,  or  one 
nearer  to  Balsena  than  Balaenoptera.  They  are  in  fact  identical  in  charac- 
ter with  those  of  the  species  Mesotei*as  kerrianup,  and  belong  probably  to 
it.  The  following  is  a  description  of  one  of  them  from  the  posterior  dor- 
sal or  anterior  lumbar  region. 

Median  line  below,  obtusely  keeled,  sides  a  little  concave.  Articular 
face  with  a  large  median  elevated  area,  which  is  coarsely  obsoletely  ru- 
gose ;  the  marginal  area  exhibits  fine  concentric  rugosities. 

Meaiurements, 

Inches 

Length  centrum 7 

**        basis  of  diapophysis % 4.5 

Depth        **  **  3.25 

**        articular  face 8.5 

Width        "  ** 9. 

Thickness  of  epiphysis .75 

The  epiphyses  are  free  and  the  individual  is  yoimg. 
A  vertebra  of  similar  character  to,  and  rather  larger  size  than  any  hew 
described,  was  obtained  by  the  writer  near  Nahumta,  Wayne  Co.,  N.  Ca. 
The  species  would  not  appear  to  be  rare. 

This  whale  is  named  for  Prof.  Wm.  C.  Kerr,  of  Raleigh,  who  has  vita- 
lized the  State  survey,  and  is  prosecuting  it  with  advantage  to  all  branches 
of  science  that  lie  within  its  scope. 

SUS,  Limaens.  ;  ,  ^^  r  ^  ^, ,,  ,      i^   j  <^  c^ 

Sus  ?sp.  J  I 

Represented  by  the  crown  of  an  inferior  posterior  molar  of  an  animal 
not  fully  grown.  Both  extremities  arc  broken  off,  but  sufficient  remains 
to  indicate  the  genus  of  the  animal  beyond  doubt. 

The  two  principal  lateral  and  adjacent  median  tubercles  of  the  tooth 
present  the  charactei-s  of  the  same  parts  in  the  Sus  $cropha,  and  indicate 
a  species  of  about  the  same  size.  A  section  of  each  lateral  lobe  is  there- 
fore slightly  trifoliate,  and  the  two  inner  ridges,  whose  sections  constitute 
the  lobes,  are  transvereely  deeply  wrinkled.  The  margins  of  the  broader 
outer  lobes  are  also  wrinkled,  the  wrinkles  sometimes  continued  into  shal- 
low gi-ooves  on  the  outer  face  of  the  same.  The  convex  outer  face  is 
marked  by  delicate  concentric  linear  gi'oovcs,  the  apex  of  the  lobe  being 
the  centre  of  the  arcs.  The  anterior  and  posterior  median  tubercles  are 
much  the  same  as  in  S.  seropha;  in  the  former  the  crown  is  nearly  three 
times  as  wide  as  long,  as  in  S.  scropha.  The  posterior  median  tubercle 
is  sub-trilobed,  and  a  little  broader  than  long;  surfaces  of  both  tubercles 
rugosje  plicate.  A  pair  of  shallow  longitudinal  grooves  on  the  outer  face 
of  each  lateral  tubercle. 

The  inferior  face  of  the  crown  presents  a  not  uncommon  peculiarty  in 
the  isolation  and  deep  conic  form  of  the  prolongations  of  the  pulp  cavity, 
which  correspond  to  the  tubercles.  In  another  si^ecimen  which  I  refer 
to  the  S.  scropha,  these  prolongations  are  connected  by  gi-ooves  which 
enclose  diamond-shaped  interspaces. 
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Width  crown  at  base,  0.0163 

"    between  apices  lateral  tubercles,  .007 

Len^h,  including  median  tubercles,  .014 

'*         anterior  median  tubercle,  .003 

Width  **  **  "  .008 

This  is  one  of  the  interesting  discoveries  made  by  Dr.  Lockwood,  of 
Keyport,  N.  J.,  in  the  fossiliferous  strata  of  his  region.  He  obtained  it 
of  a  farmer,  with  a  number  of  other  fossils  of  the  upper  marl  bed  in  Mon- 
mouth Co.,  N.  J.  The  farmer  used  the  marl  of  that  stratum  as  manure, 
and  probably  found  the  present  specimen  while  digging  it.  The  color  of 
the  tooth  is  black  like  that  of  other  Miocene  and  Eocene  fossils  of  that 
region,  and  though  on  application  to  a  flame  it  shows  the  existence  of  a 
small  amount  of  carl>onaceous  organic  matter,  it  does  not  give  out  the 
odor  perceived  in  tlie  post-tertiary  bones  of  Now  Jersey,  when  bunied. 

Recently,  my  friend,  Oliver  N.  Bryan,  sent  me  from  Stafford  Co.,  Vir- 
ginia, a  similar  posterior  molar  from  the  inferior  series  of  a  hog.  On  con- 
tact with  a  flame  it  evolves  such  an  odor  of  organic  matter,  and  combus- 
tion leaves  such  distinct  traces  of  carbon,  that  I  am  unwilling  to  consider 
it  a  fossil.  It  is  stained  of  a  strong  red  color,  which  does  not  peneti*ato 
f«%r  l>elow  the  surface  as  does  the  black  in  the  specimen  above  described. 
Its  posterior  median  tubercle  is  accompanied  by  a  smaller  tubercle  on  the 
inner  side;  behind  it  an  opposed  pair  of  rudimental  proportions  follows, 
and  as  the  crown  narrows  to  a  sub-acute  termination,  a  still  lower  median 
tul>ercle  finishes  the  series.  The  anterior  extremity  of  the  tooth  is 
broken  away.  In  these  unused  crowns,  the  edges  of  the  tubercles  are 
crenate,  and  the  inner  and  median  lobes  and  tubercles  Jire  coai*sely  plicate . 

TIIIN0THP:HIUM,  Cope. 

Family  Ilippopntamidcp,  Dentine  thrown  into  ti^ansverse  ridges  on  the 
basal  half  of  the  second  inferior  incisor,  otherwise  i)robably  as  in  Ilexa- 
X)rotod()n,  or  with  thi*eo  superior  incisors  at  least. 

This  genus  is  indicated  by  a  second  inferior  incisor  of  the  right  side. 
It  resembles  that  of  the  genus  Hippopotamus,  but  differs  in  the  annulate 
character  of  the  surface  of  the  dentine  of  the  proximal  portion  of  the 
fang.  The  worn  exterior  face  near  the  extremity,  indicates  the  friction 
of  the  usual  large  second  sui>erior  incisor,  while  a  correspanding  worn 
surface  on  the  opposite  side  of  the  extremity,  indicates  the  presence  of 
the  inner  or  third  superior  incisor  characteristic  of  Hexaprotodon  and  not 
found  in  HippoiJoLimus.  The  base  of  the  fang  exhibit  the  usual  short  pulp 
cavity,  and  is  compressed,  not  rounded,  as  in  Hippopotamus  and  Chcerop- 
sivS,  as  though  there  were  an  additional,  or  third  inferior  incisor  also. 
Ai)ex  of  tooth  niirrowed  obtuse. 

Structure  of  dentine  concentric. 

TlIINOTIIEUTUM   ANNULATUM,    CopC. 

Spocios  nova. 

Second  inferior  incisor  slightly  curved  both  outwards  and   upwards. 
Section  of  basal  half,  a  vertical  oval;  beyond  the  middle,  at  worn  surfaces. 
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quadmngular,  with  one  angle  upwards  and  the  extcro-inferior  side  eon- 
vex.  This  is  occasioned  by  the  presence  of  a  third  flattened  side,  besides 
the  two  worn  faces,  at  right  angles  with  the  interior  worn  face.  It  pre- 
sents a  short  longitudinal  groove,  which  may  be  abnormal.  Extremity 
narrowed,  sub-round,  obtuse.    The  direction  of  the  outer  worn  surface  is 

outwards  and  backwards. 

M.  M. 

Total  length,  0.0543 
Vertical  diameter  at  base,  .0117 

Transverse     "  "  .0075 

"  **      near  tip,  .006 

The  color  of  the  tooth  is  dark  red,  and  it  has  not  penetrated  far  into 
the  dentine.  On  application  to  a  flame,  a  very  faint  odor  of  organic  mat- 
ter may  be  perceived,  and  a  slight  trace  of  carbon  may  be  detected.  The 
surface  is  considerably  worn,  so  that  it  cannot  be  determined  whether 
there  was  a  coat  of  enamel  originally  or  not.  It  was  discovered  in  Staf- 
ford Co.,  Virginia,  at  the  same  locality  from  which  the  molar  of  the  hog 
above  described,  was  procured.  They  have  both  been  rolled,  and  are 
both  of  a  red  color. 

The  Thinotherium  annulatum  was  a  small  Hippopotamus-like  animal, 
about  the  size  of  the  wild  boar.  As  it  was  no  doubt  like  its  recent  allies, 
a  shore-and-swamp-loving  bea|t,  I  name  it  from  Ot]^  the  shore,  or  dfjqtuu, 
a  wild  animal. 

The  discovery  of  the  Ilippopotamus  in  America,  by  O.  N.  Bryan,  and 
the  hog,  by  Dr.  Lockwood,  is  of  considerable  interest.  Neither  types 
have  been  heretofore  known  in  either  extinct  or  recent  condition  (except 
as  introduced),  and  are,  therefore,  not  included  in  Leidy*s  recent  Synopsis 
of  Fossil  Mammalia  of  North  America,  in  the  Journal  Acad.  Natl. 
Sciences,  Phila.  De  Castro,  in  an  essay  entitled,  **  De  la  Existencia  do 
la  gi-andes  Mamraiferos  Fossilcs  en  la  Isla  de  Cuba,*'  Havana,  1805,  states 
tliat  remains  of  Hippopotamus  occur  in  the  Island  of  Cuba,  referring 
them  to  an  extinct  species.  Leidy  remarks  on  this,*  that  they  are  proba- 
bly recent,  and  cites  examples  of  specimens  used  for  making  aitiflcial 
teeth  by  dentists,  having  been  brought  to  him  as  fossils. 

MYLIOBATIS,    Cuvikr. 

MYLIOBATIS  GLOTTOIDE8,  CojiC. 

Spec.  nov. 

Established  on  three  specimens,  one  of  which  presents  a  series  of  eight 
teeth  very  convex  in  longitudinal  as  well  as  transverse  direction.  On  the 
median  line  the  teeth  are  suddenly  swollen,  forming  together  abroad  obtuse 
median  ridge.  The  lateral  portions  on  either  side  are  each  slightly  convex, 
and  tliin  off  to  a  margin  which  embraces  but  a  single  series  of  lateral  teeth. 
Each  transverse  tooth  is  nearly  straight,  the  extremity  slightly  and  al)- 
ruptly  curved  backwanls.  Each  tooth  is  both  wider  (longer)  and  deep- 
er than  in  most  of  the  described  species.  The  worn  siuface  forms  a  sub- 
triangular  concavity. 

•  I»rocot'<l.  Acati.  Nat.  Sc!.,  Phil.,  ISftS,  179. 
A.   P.    9. — VOL.    XI— 9E 


<.o.>e.]  294  [March  4, 

Uoet. 

Lenprth  of  eight  teeth  over  convexity 41 

**        of  stoutest  tooth 6.3 

Depth  of  vasodentine  of  do 7 

Width  of  same  tooth  (over  convexity) 28 

Laminar  face  obtusely  anguhite  on  the  median  line  below. 

This  species  is  tliick-toothed  as  in  M.  pachyodon  and  M.  holmesii,  but 
they  are  not  so  clearly  tlirce-ribbe<l  in  section  as  this  one.  The  M.  rugosiiH 
is  somewhat  similar,  but  is  much  \«ider,  with  more  curvature  of  teetli 
and  double  row  of  laterals. 

From  the  marl  pits  of  the  Freehold  and  Squaukum  Company,  in  the 
Eocene  bed  at  Farmiiiji^lale,  Monmouth  Co.  N.  J. 


MYLI0BATI8  RECTIDEXSy    Co][)e. 

» 

Represented  by  seven  consecutive  teeth  extending  from  the  concave  trit- 
urating surface,  to  the  end  of  the  series.  There  are  two  lateral  series  of 
teeth  on  each  side,  of  which  several  of  those  of  the  inner  series  at  least  are 
wider  than  long.  Those  of  the  median  series  are  entirely  plane,  and  with 
perfectly  straight  transverse  sutures.  The  series  is  very  shghtly  convex  in 
both  directions. 

•  Lines 

Length  of  seven  teeth 88 

Width  of  each  median  tooth 15 

Depth  of  vasodentinal  layer 4 

This  species  is  to  be  compared  with  the  M.  vicomicanus  m.  In  it  there 
aire  twice  as  many  (12)  teetli  iu  a  series  of  the  same  length  and  width  as 
the  present ;  the  median  series  are  recurved  at  the  extremities  ;  in  this 
one  straight. 

This  siKScies  is  from  Ilarrisonville,  N.  J.,  from  marl  excavations  which 
are  chiefly  in  the  upper  bed  of  Cretaceous  gi^een  sand.  The  rusty  color  of 
the  si>ecimen  indicates  that  it  came  fn>m  the  upper  part  of  the  excavation, 
and  therefore  probably  from  a  miocene  stratum  which  Prof.  Cook  sliows 
frequently  overlies  the  green  sand  proper. 

COELORHYNCIIUS,  Ag. 

coEi.oRnYNCircs  acus,   Cope. 

Established  on  a  portion  of  the  muzzle  of  a  fish  similar  in  some  re- 
spects to  the  C.  rectus,  Ag.,  but  smaller  than  it  and  much  less  than  the 
C.  omatus,  Ticidy,  from  the  same  locality.  The  fragment  presents  a  single 
median  cavity,  and  externally  nineteen  ridges  separated  by  narrow  grooves ; 
in  the  C.  oniatus  there  htv  from  thirty  to  forty  in  the  same  i>ortion  of  the 
length.  Diameter  1.3  lines.  Fi-om  the  Eocene  Marl  of  Farmingdale, 
Monmouth  Co.  N.  J.  I  am  indebted  to  A.  J.  Smitli,  Supermtendent  of  the 
pits,  for  this  and  other  Miluable  si>ecimens. 
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ON  ADOCUS,  A  GENUS  OP  CRETACEOUS  EMYDID^E. 

By  E.  D.  Copb. 
ADOCUS,    Cope. 

Proceed.  Acad.  Natl.  Sciences,  Pliila.,  1868,  235. 

Character.  Anterior  and  posterior  lobes  of  the  plastron  abbreviated, 
narrowed,  and  not  emarginate.  Eight  paired  sternal  bones  ;  twelve  ster- 
nal scuta,  the  humerals  extending  anteriorly,  the  pectorals  and  gulars  both 
small.  A  series  of  plates — ^Mntermagiuals^*  within  the  marginals,  on  the 
sternal  bridge.  Rib  heads,  i.  e.  the  capitula,  wanting  in  the  species  whose 
costals  have  been  examined. 

This  genus  was  originally  described  with  Emya  beatus  Leidy  from  the 
Cretaceous  Green  Sand  of  New  Jersey  as  the  type,  and  its  primary  char- 
acter was  regarded  as  the  absence  of  the  costal  capitula.  In  the  synopsis 
of  extinct  reptilia  of  New  Jersey,  pubUshed  in  Prof.  Cook's  Geological 
Survey  of  that  State,  five  species  were  numerated,  as  follows  ;  A,  petrautf 
Cope,  A.firmuf,  Leidy,  A,  beatus,  Leidy,  A,  pravuf,  Leidy  and  A,  agi- 
lis,  Cope.  The  two  species  first  enumerated  having  subsequently  been 
found  to  possess  well  developed  costal  capitula,  I  referred  them  to  Emyp, 
in  the  "Synopsis  of  extinct  Batrachia  and  Reptilia  of  North  America,''  p. 
126.  My  specimens  of  A,  agilU  being  at  the  time  very  imperfect,  it  was 
not  described. 

In  the  present  essay  I  propose  to  point  out  its  characters,  as  well  as 
those  of  the  other  species  of  the  genus.  Two  species  are  added,  the 
whole  number  being  then  five.  One  of  thepe  is  from  the  Cretaceous  de- 
posits of  Wyoming,  the  others  from  New  Jersey. 

The  plastron  in  this  genus  presents  marked  pecuharity.  The  great  re- 
duction of  the  anterior  and  posterior  lobes  gives  it  a  form  pointing  to 
that  of  Staurotypus.  The  anal  scuta  are  of  large  size,  and  the  humero- 
abdominal  soutal  suture  (in  A.  agilis)  extends  across  just  in  advance  of  the 
inguinal  notch.  The  abdominal  is  the  widest  pair  of  scuta,  in  couec- 
quence  of  the  relatively  great  longitudinal  extent  of  the  bridge  ;  their  an- 
terior outline  falls  a  httle  behind  the  axillary  notch.  The  humeral  Ecuta 
have  a  remarkable  anterior  extent,  so  much  so  as  to  lead  to  the  suspicion 
that  they  were  confluent  with  the  pectorals,  or  perhaps  wanting.  In  the 
case  of  A,  pectoralis,  having  only  the  hyostemal  bonep,  I  was  induced  to 
think  that  they  were  really  the  pectorals,  and  that  the  abdominals  were 
the  true  humerals,  as  is  seen  in  the  genus  Pleurosternum  ;  the  posterior 
position  of  the  humerals  in  the  latter  being  owing  to  the  existence  of  an 

* 

additional  pair  of  sternal  bones.  An  examination  of  that  structure  in  A. 
agilis  and  A,  wyomingensis,  dispels  this  view,  and  shows  that  the  true  pec- 
torals are  much  shortened,  and  have  an  anterior  position,  and  that  the 
gulars  are  also  small  and  narrowed,  the  genus  approaching  Chelydra  in 
these  respects. 

The  lateral  series  of  abdominal  marginals  is  seen  in  the  existing  genera 
Macrochelys  and  Deimatcmys.  The  affinity  of  Adocus  is  to  the  latter, 
but  the  entire  acuminate  free  lobes  of  the  plastron,  distinguish  it  well. 
The  lateral  marginal  scuta  in  A,  agiis,  A,  ttyomingensis and  A,  pectoralis 
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are  very  diKtinct  in  onr  Ri)ecimen8,  while  I  have  seen  it  in  only  one  of  the 
two  or  three  in  which  the  bridge  is  preserved  in  A.  beatus.  In  A.  pravus 
I  have  not  seen  it,  but  the  contracted  entire  xiphisternal  elements  pointed 
out  by  Leidy  are  quite  like  those  of  A.  beatus,  to  which  it  is  indeed  very 
nearly  allied. 

The  narrowed  form  of  the  posterior  lobe  is  best  seen  in  the  specimen  of 
A.  wyomingensis  described  by  Leidy,  and  in  a  specimen  of  A.  beatus  no- 
ticed by  me  in  Synopsis  Batr.  Rept.  X.  A.  p.  129.  I  there  state  that  it  is 
emarginate,  an  error  consequent  on  a  certain  assymetry  of  the  specimen, 
and  its  fractured  condition.  In  A.  agilis  it  is  apparently  rather  better 
developed. 

The  form  of  the  anterior  lobe  is  easily  seen  to  be  narrowly  reference  to 
my  figure  of  A,  peetoraliB  (8yn.  Bat.  Rept.  N.  A.)  Tab.  VII  fig.  1),  or 
Leidy' s  figure  of  A,  pravus  Cretac.  Rept.  N.  Am.  XIX  fig.  1.  In  the 
nearly  perfect  specimen  of  A.  vyomingeniit  this  portion  is  broken  away, 
but  Leidy  describes  this  portion  of  a  specimen,  which  has  the  character  of 
the  above  species. 

The  species  differ  much  in  the  relative  stoutness  of  their  shells,  especial- 
ly of  the  plastron.  A  pectoralis  is  the  stoutest  as  well  as  the  smallest ; 
A.  pravus  and  A.  agilis  are  the  thinnest,  the  latter  the  largest  of  the 
genus.     No  portions  can  be  certainly  ascribed  to  the  crania  of  this  genus. 

In  specimens  of  A.  agilis,  A.  pravuF,  and  A.  beatus,  the  longitudinal 
median  suture  of  the  plastron  presents  much  irregularity  from  the  union 
of  the  alternating  bones  across  the  point  of  meeting  of  four,  by  an  oblique 
portion  of  the  suture. 

Thickness  of  hyostemals  less  than  four  times  in  the  transverse  extent  of 
same  ;  intermarginals  shorter;  mesostemal  prolonged  posteriorly;  Fmooth 
below;  small.  A.  pectoralis. 

Thickness  of  hyostemals  one-eighth  transverse  extent  of  same;  above 
with  slightly  impressed  dots  or  delicate  grooves,  closely  placed  ;  larger, 
vertebral  bones  wider,  A.  beatus. 

Sternum  tliick  ;  vertebral  bones  narrower  ;  carapace  more  coarsely  lon- 
gitudinally impressed  grooved  ;  mesostemal  deeply  received  ;  latei-al  in- 
tennargiuals  elongate.  A.  vyomingen'sis. 

Plastron  quite  thin  ;  mesostemal  deeply  received  into  hyostemals.     • 

A.    PRAVUS. 

Plastron  quite  thin  ;  mesostemal  occupying  an  open  concavity  of  the 
hyostemals ;  surface  everywhere  delicately  impressed  punctate  and 
grooved  ;  intermarginal  scuta  very  long  and  narrow,     a.  agilis. 

Adocus  pectoralis,    Cope. 

Pleuronternum  pectorale,  Cope.  Proc.  Ac.  Nat.  Sci.  Phila.,  1868,  236  ; 
Trans.  Amer.  Philos.  Soc.  XIV,  18G0,  130  ;  Tab.  VII,  fig.  1. 

Indicated  by  a  pair  of  perfect  hyostemal  bones  from  the  upper  Cixjta- 
eous  marl  bed  near  3Icdfi)rd,  Burlington  Co,  N,  J. 

ADOCUS  beatus,  Leidy. 

EmyB  heatun,  Cretaceous  Reptiles,  N.  Amer.  p.  107  Tab.  XVIII,  fig. 
1-8.  Adocun  beatus,  Cope,  Proc.  A.  N.  S.,  Phila.,  1868,  235.  Geologi- 
cal survey,  N.  Jersey,  App.  C.  p.  734. 
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Not  uncommon.  It  is  considerably  less  stout  than  the  preceding.  The 
edges  of  the  posterior  lobe  of  the  plastron  are  thinned  out  by  an  submargi- 
nal  groove.  As  in  other  Emydoids  there  is  a  marked  concavity  for  each 
pubic  bone.  The  suture  between  the  hyo-  and  hypostemal  bones  is  less 
interlocking  than  in  A,  agilis,  and  less  fine  than  in  A,  pectoralis,  I  have 
suggested  that  it  may  have  possessed  a  slight  mobility  in  life.  Its  face  is 
longitudinally  groovetl  in  the  hypostemal,  and  a  corresponding  convexity 
of  the  face  of  the  byostemal  fits  it.  In  a  specimen  from  Medford,  N.  J., 
the  posterior  lobe  is  5  inches  9  Un.  long,  and  5  inches,  8  Un.  wide  at  the 
inguinal  notches.    Ilyostemal  of  nearly  equal  thickness  ;  medially  7  lines. 

Adocus  VYOMENGEN8I8,  Leidy. 

Emys  vyomingensiSy  Leidy,  Proc.  Ac.  Nat.  Sci.,  Phila.,  1869,  p.  66. 
Baptemys  wyomingensis,  Leidy,  loc.  cit.,  1870,  January. 

Best  known  from  an  almost  complete  sx)ecimcn  consoUdated  by  the  con- 
tained mass  of  mineral.  There  are  three  intermarginal  bones,  of  which 
the  middle  one  is  more  elongate  than  the  others.  There  is  a  weak  carina 
on  some  of  the  posterior  vertebral  bones.  The  posterior  marginal  bones 
are  not  revolute.  The  costal  bones  are  deUcately  grooved  in  the  length  of 
the  carapace.  The  anterior  extremity  of  the  anterior  sternal  lobe  is  nar- 
rowed, prominent,  and  truncate.  Length  of  the  whole  animal  about  two 
feet. 

Found  near  Ft.  Bridger,  Wyoming  Territory,  by  Dr.  Van  Carter. 

The  genus  Baptemys  to  which  this  species  is  referred  by  Leidy,  appears 
to  be  the  same  as  Adocus. 

ADOCUS  ritAvus,  Leidy. 

Emys  pravuny  Leidy.  Proc.  Aca.  Nat'l.  Sci.,  Pliila.,  1856,  303.  Creta- 
ceous Kept.  U.  S.  108.  Adocxii  pravun,  Cope.  Synopsis  Batr.  Kept.  N. 
Am.  129. 

This  species  is  as  yet  known  only  from  the  original  specimens,  in  the 
collection  of  the  Geological  Survey  of  New  Jersey.  The  plastron  is  thin- 
ner than  in  three  preceding,  and  the  hyostemals  embrace  the  mesostemum 
extensively.  This  distinguishes  the  species  from  A.  ag%li$  where  the  me- 
sostemal  emargination  is  much  wider  than  deep.  "Width  of  anterior  lobe 
of  sternum  at  epi-hyostemal  suture,  four  inches. 

Upper  bed  of  Cretaceous  Green  sand.  New  Jersey. 

Adocus  agilis,  Cope. 

Geological  Survey  of  New  Jersey,  App.  C.  p.  734. 

Represented  chiefly  by  an  almost  complete  plastron  from  the  excava- 
tions of  the  West  Jersey  Marl  Company,  in  the  upper  bed  of  the  upper 
Cretaceous  Green  Sand  of  New  Jersey. 

This  specimen  belonged  to  an  individual  of  larger  size  than  any  hereto- 
fore referred  to  the  genus,  and  one  characteristically  ornamented  by  a 
peculiar  sculpture. 

The  extremities  of  both  lobes  are  broken  off ;  the  margin  of  the  poster- 
ior is  thinned  out,  and  carries  an  acuteness  of  edge  to  the  inguinal  notch 
where  the  margin  is  quite  thick.  The  outUno  of  the  caudal  scuta  is  very 
convex  anteiiorly  ;  that  of  the  femorals  is  gently  convex  towards  the 
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front.  .The  suture  between  the  hypo-  and  xiphistenials  is  nearly  transverse 
below ;  on  the  upper  face  it  sends  a  process  into  the  hypostemals  for- 
wards, which  is  acuminate  ;  the  hyx>ostemals  send  a  marginal  process 
backwards  beyond  the  line  of  the  median  suture,  which  is  squarely  trun- 
cate ;  its  outer  edge  is  the  margin  of  the  bone.  The  impressions  of  con- 
tact of  the  pubes  are  well  marked  ;  they  are  strongly  incurved,  and  are 
not  very  different  from  those  seen  in  Cistudo.  The  bridge  of  tlie  plas- 
tron is  preserved,  and  furnishes  attachment  for  three  marginal  bones  ;  per- 
haps fractions  of  others  also.  The  suture  between  the  abdominal  and 
humeral  scuta  is  convex  backwards,  and  unites  with  an  inner  angle  of  the 
anterior  of  the  intermarginal  series  of  the  bridge.  There  are  three  in  the 
latter  scries,  all  longer  than  broad,  but  the  middle  one  relatively  much 
narrower  than  tlie  others,  as  it  is  six  times  longer  than  wide,  with  paral- 
lel sides.  That  anterior  to  it  is  more  hexagonal  and  wider,  presenting  an 
angle  inwards  for  union  with  the  sutiu*e  between  the  abdominal  and 
humeral  scuta. 

About  half  the  mesostemal  bone  is  preserved.  It  is  a  transverse  dia- 
mond with  truncate  extremities.  Its  posterior  angle  is  therefore  very 
open,  but  is  not  rounded.  No  suture  bounding  either  humeral  or  gular 
scuta  is  visible  on  it ;  the  anterior  angle  is  broken  away.  The  anterior 
portion  of  the  epistemal  bone  preserved  has  a  regular  convex  outline,  and 
is  quite  thin. 

The  sculpture  of  the  inferior  surface  is  a  slight  imitation  of  that  seen 
in  some  si)ecics  of  Trionyx.  It  is  closel}'^  shallow-punctate,  or  like  small 
rain-drop  iniprcssioUvS.  These  are  irregularly  distributed  on  the  anterior 
part  of  the  plastron,  and  on  the  posterior  lobe  in  obliquely  decussating 
series. 

Measurements. 

Width  of  plastron  at  bridge,  .  .  .        0.2879 

Length  between  mesosternum  and  xiphistei-num,  0.21 

Width  posterior  lobe  at  inguinal  notch,  .  .  0.1835 

**        mesosternum,  ....         0.091 

Length  **  ....  0.0695 

**        hyostcrnum  medially,  .  .  .         0.09 

Thickness         **  **  .  .  .  0.012 

**  **        at  marginal  suture,       .  .        0.007 

Length  abdominal  suture,  .  .  .  0.10G3 

**        femoral  **  ...         0.087 

Length  median  intermarginal  suture,      .  .  0.0825 

Width        **  **  **  .  .        0.015 

Estimated  length  plastron,  .  .  .  0.45 

**  **      carapace,  .  .  .  .0.50 

This  species,  the  largest  of  the  genus,  is  found  in  the  upper  green  sand 
bed  of  the  upi)er  Cretaceous  of  New  Jersey.  The  specimen  from  which 
the  above  description  was  taken,  was  found  by  my  friend  I.  C.  Voorhees, 
in  the  pits  of  the  New  Jersey  Marl  Company,  and  by  the  penuis&ion  of 
the  latter  submitted  to  the  writer. 
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ON  THE  PERIODS  OF  CERTAIN  METEORIC  RINGS. 

By  Daniel  Kirkwood. 
I.    The  Meteors  of  April  20th. 

In  the  Astronomische  Nachrichteiiy  No.  1032,  Dr.  Weiss  called  attention 
to  the  fact  that  the  orbit  of  the  first  comet  of  1801  very  nearly  intersects 
that  of  the  earth,  in  longitude  210^ ;  the  point  passed  by  the  latter  at  the 
epoch  of  the  April  meteoric  shower.  A  relation  between  the  meteors  and 
the  comet,  similar  to  that  recently  detected  between  the  November  me- 
teors and  the  comet  of  1800,  was  thus  suggested  as  probable.  Is  this  hy- 
pothesis in  harmony  with  facts  ?  and  if  not,  are  our  present  data  sufficient 
for  determining  with  any  reasonable  probability,  the  true  period  of  the 
April  meteors? 

Dates  op  the  April  Shower. — Professor  Newton  selects  the  follow- 
ing from  Quetelet's  Catalogue  as  belonging  to  this  period  :* 

1.  B.  C.     087,  4.        A.  D.  1093,     '4    '5,     and    '0 

2.  "  15,  5.  "      1122,     '3 

3.  A.  D.     582,  0.  "      1803, 

Period  of  the  First  Comet  op  1801. — The  elements  of  tliis  body 
were  computed  by  Oppolzer,  who  assigned  it  a  period  of  415  Y  4.  Now 
while  it  is  true  that  the  interval  from  B.  C.  087  to  A.  D.  1803,  is  very 
nearly  equal  to  0  periods  of  415  years,  the  slightest  examination  will  show 
that  this  period  does  not  harmonise  with  any  of  the  intermediate  dates. 
This  fact,  then,  without  further  discussion,  seems  fatal  to  the  hypothesis 
that  the  period  of  the  meteors  is  nearly  equal  to  that  of  the  comet. 

What  is  the  probable  period  of  the  ring  f — The  showers  of  1093 — 0  and 
1122 — 3  at  once  suggest  a  i>eriod  of  from  20  to  30  years.  The  nodal  pas- 
sage of  the  densest  portion  of  the  ring  at  the  former  epoch  may  be  placed 
any  wliere  between  1093  and  1090,  and  that  of  the  latter,  in  either  1122  or 
1123.  The  entire  interval  from  B.  C.  087  to  A.  D.  1803  is  2490  years,  or 
88  periods  of  28  y.295  each ;  and  the  known  dates  are  all  satisfied  by  the 
following  scheme  : 
B.  C.        087  to  B.  C.     15.. ..072.000  years=24  periods  of  18, OOOy  each. 

15  to  A.  D.  582.. ..597.000      "  =  21       "  28.429       ** 

A.  D.       582  to  **  1093.714... 511. 714      "=18       "  28.429       " 

"  1093.714  to  "1122.143.... 28.429      "=    1       "  28.429       " 

"  1122.143  to  1803... 080. 857      "=24       "  28.309       " 

These  coincidences  indicate  a  period  of  about  28^t  years,  corresponding 
to  an  ellipse  whose  major  axis  is  18.59.  llence  the  distance  of  the  aphe- 
lion is  very  nearly  equal  to  the  mean  distance  of  Uranus.  It  will  also  be 
observed  that  the  time  of  revolution,  which  seems  to  have  been  somewhat 
lengthened  about  the  Christian  era,  wa«  previously  one-third  of  the  period 
of  Uranus. 

II.    The  Meteors  op  December  11th — ISth. 
In  the  catalogue  of  Quetelet  we  find  the  four  following  extraordinary 
displays  which  belong  undoubtedly  to  this  period.    Observations  made  in 

♦Sllllmnn'8  Journal  for  July,  1863. 

t  Hcrrlck  assigned  a  value  of  27  years.    Sec  SiUiman's  Journal  tor  April,  1»41.  p.  .Tfift. 
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England,  18G2,  indicate  also  a  more  tlian  ordinary  number  of  meteors  at  tlio 
December  ei>och  in  that'  year. 

1.  A.  C.  901.  **  The  whole  hemisphere  was  filled  with  those  meteors 
called  falling  stars,  the  ninth  of  Dhu'lhajja,  (288th  year  of  the  Hegira) 
from  midnight  till  morning,  to  the  great  surprise  of  the  beholders,  in 
Egypt." — Modern  part  of  t?ie  Universal  History,  8vo.  Vol.  2,  p.  281.  Lond. 
1780.     The  date  of  this  phenomenon  corresponds  to  the  December  epoch, 

A.  D.  901. 

2.  930.     "Averse  remarquable  d'^toiles  filantes  en  Chine." 

3.  1571.     "On  vit  k  Zurich  * du  feu  tomber du  ciel'  ". 

4.  1830, 1833,  and  1836.  The  maximum  seems  to  have  occurred  in  1833, 
when  as  many  as  ten  meteors  were  seen  simultaneously.  '  *  Dans  la  nuit  du 
11  au  12  decembre,  on  vit,  &  Parme  une  grande  quantity  d'^toiles  filantes  de 
differentes  grandeurs,  qui  se  dirigeaient  presque  toutes  avec  une  grande 
Vitesse  vers  le  8SE.  A  10  heures  et  ^,  eutre  les  seules  constellations  du 
Belier  et  du  Taureau,  on  en  compta  environ  une  dizaine." 

5.  (Doubtful.)18Cl,  1802,  and  1803.  Maximum  probably  in  1862.  The  me- 
teors at  this  return  were  far  from  being  comparable  in  numbers  with  the 
ancient  displays.  The  shower,  however,  was  distinctly  observed.  R.  P. 
Grey,  Esq.,  of  Manchester,  England,  says  the  period  for  December  10th — 
12th  was,  in  1802,  "  exceedingly  well  defined.*'* 

Tliese  dates  indicate  a  perioti  of  about  29^  years.     Thus  : 

901  to  930 1  period  of  29.000  years. 

930  to  1571 22  poriixls  of  29. 13G  years. 

1571  to  1833 9  periods  of  29.111  yeai-s. 

1833  to  1802 1  peri(xl  of  29.000  yeai-s. 

III.     The  Meteors  of  Octobeu  15th — 21  st. 
The  showers  of  the  following  years  (see  Quetelet's  Catalogue)  belong  to 

this  epoch  : 

1.  288.     "  Apparition  en  Cliiue." 

2.  143G  and  1439.  In  each  year  a  remarkable  apparition  was  obsen^ed 
in  China. 

3.  1743.  (Quoted  from  Ilerrick,  in  Silliman's  Journal  for  April,  1841.) 
**  A  clear  niglit,  great  shooting  of  stars  between  9  and  10  o'clock,  all  shot 
from  S.  W.  to  N.  E.  [Qu.  N.  E.  to  S.  W.  ?]  One  like  a  comet  in  the 
meridian  very  large,  and  like  firc,  with  a  long  broad  train  after  it,  which 
lasted  several  minutes  ;  after  that  was  a  train  like  a  row  of  thick  small 
stai-s  for  twenty  minutes  together,  which  dipt  N." 

4.  1798.     **  Brandos  marque,  ii  Goettingue,   un  grand  nombre  d'^toiles 

filantes  dans  les  ()bsei*\\atious  simultauees  qu'  il  fait  avec  Benzenberg." 

These  dates  indicate  a  period  of  about  27.^  years  : 

288  to  1439 42  periods  of  27.405  years  each. 

1439  to  1743 11         **  27,630 

1743  to  1798 2         ''  27.500 

If  these  periods  are  correct,  it  is  a  remarkable  coincidence  that  the  aphe 

lion  distances  of  the  metoric  rings  of  April  18th — 20th,  October  15th — ^2l8t, 

November  14th,  and  December  lltli — 13th,  as  well  as  those  of  the  comets 

1806 1,  and  1867  I,  are  all  nearly  equal  to  the  mean  distance  of  Uranus. 

♦.■<lll!inan'fj  .Toumal  for  May,  isf.n,  p.  4f.l. 
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CONTRIBUTIONS  TO  A  GRAMMAR  OP  THE  MU8K0KEE  LAN- 

GUAGE. 

By  D.  G.  Brinton,  M.  D. 

1.  Historical  notes  on  the  language,  its  dialects,  affinities,  and  litera- 
ture. 

2.  The  Alphabet. 

8.  Remarks  on  Buckner's  *'  Maska»ke  Grammar.'' 

4.  The  Muskokee  verb. 

5.  Specimen  of  the  language. 

I.    Historical  Notes. 

The  Muskokees,  {ests  mu9k6kee^  or  mu%koktVke),  or,  as  they  were  called 
by  the  English  settlers,  the  Creeks,  when  first  known  to  Europeans,  occu- 
pied most  of  the  territory  now  embraced  in  the  states  of  Geoi^a,  Ala- 
bama, and  Florida.  They  were  divided  into  a  number  of  towns,  each  gov- 
erned by  a  civil  ruler,  the  mekko  or  king,  and  a  war-chief,  and  aU  subject 
to  one  potentate,  in  whose  family  the  supreme  i>ower  was  hereditary  in 
the  female  line. 

Their  geographical  position  brought  them  early  into  contact  with  the 
white  race,  and  many  Muskokee  names  are  preserved  in  the  ancient  Span- 
ish narratives.  Most  of  these,  when  given  the  Spanish  pronunciation,  are 
still  intelligible  to  the  natives,  and  some  of  the  town  names  are  those  of 
towns  (f.  «.,  bands),  still  in  existence.  The  narratives  of  De  Sbto*s  expe- 
dition (1539-40)  contain  many  such,  and  the  town  of  Tocobaga,  mention- 
ed by  Hernando  d*  Escalante  Fontanedo,  *  who  was  wrecked  on  the  coast  of 
Florida  in  1552,  is  still  found  among  the  Creeks  in  the  Indian  territory. 
The  latter  writer  lived  several  years  among  the  natives,  and  gives  a  word 
or  two  of  their  language.  One  of  these,  «^-te-<«^o,  which  he  translates  **ruu 
to  the  look-out,"  I  repeated,  with  the  Spanish  pronunciation,  to  Mr.  S. 
W.  Ferryman,  Speaker  of  the  House  of  Warriors  of  the  Creek  Nation,  an 
educated  and  intelligent  native,  without  informing  him  of  its  alleged 
meaning.  He  at  once  translated  it  ** run  thither,"  the  look-out  being 
probably  intimated  by  a  gesture.  Other  Muskokee  words  given  by  Fon- 
tanedo are  :  Otapali,  properly  oti  palin,  ten  islands ;  and  Tampa,  properly 
timpe,  near  to  it. 

In  the  year  1570,  Juan  de  la  Vandera,  a  Spanish  officer  at  the  post  of 
St.  Helena,  north  of  the  Savannah  river,  sent  a  detachment  inland  to 
seek  the  town  of  Coosa,  mentioned  in  such  extravagant  teims  by  the  sur- 
vivors of  De  Soto's  expedition.  The  report  of  this  exploration  has  been 
published  by  Mr.  Buckingham  Smith  in  his  **Colleccion  de  Documentos 
sobre  la  Florida."  It  contains  the  names  of  a  number  of  native  villages. 
These  I  read  to  Mr.  Ferryman,  who  promptly  identified  several  of  them, 
as  Ahoya,  two-going ;  Ara-uchi,  a  place  where  a  tree  named  ara  grows  ; 
Gwataro,  properly  coalitari,  dry  cane;  Issa,  deer;  Satapo,  properly  satape« 
persimmon  tree  ;  Solameco,  properly  solv  mekko,  buzzard  king  ;  Tasqui- 

>  Memoir  of  Hernando  d'  Escalante  Fontaned«i»   Translated  by  Buckingham  Smith.  Washington, 
1854. 
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qai,  a  town  still  in  existence ;  Coosa,  the  Cherokee  name  of  the  Creek 
tion. 

Tbe  muudotiaTy  labors  of  the  Spanish  Jesuit  and  Dominican 
tics  were  in  all  probability  partiaUy  among  the  Creeks,  especially  those  of 
Father  Juan  RogeL'  We  know  that  Tocabolaries  and  grammars  were 
preparefl  by  theiie  devoted  men,  aU  remnants  of  which,  so  (ar  as  they  re- 
late  to  the  Mu^kokee  tongue,  are  lost. 

I  mufit  not  overlook  one  extremely  valuable  linguistic  memorial  brooght 
to  light  by  Kr.  Buckingham  Smith.  It  is  a  letter  written  in  the  Apala- 
che  dialect  of  Florida  in  the  year  1688,  and  republished  by  Mr.  Smith  in 
facsimile.  The  word  Apalache,  in  Choctaw  Apvlvchi  (v^&  short*,  means 
to  help,  helping,  or  helpers,  and  Apalachic'  ola,  apvlvchokla,  is  allies,  literal- 
ly, helping  people.  An  examination  of  the  letter  shows  that  it  is  in  a  dia- 
lect clcjfiely  akin  to  the  modem  Uitchitee,  which  is  one  of  the  branches  of 
the  Muskokee. 

The  Kuskokee  has  several  dialects,  the  most  important  of  which  are 
the  Main  Creek,  or  Muskokee  proper,  and  the  Hitchitee.  These  two  dif- 
fer so  much  that  a  native  accustomed  only  to  the  one  cannot  understand 
the  other.  The  words  are  lai^ly  the  same,  and  when  they  differ,  usually 
correspond  in  the  number  of  their  syllables.  It  is  in  accent,  terminations, 
permutation  of  consonants,  and  change  in  quantity  of  the  vowels,  that 
most  of  the  variations  seem  to  consist.  Between  these  two,  the  Alibama 
and  Coosady  dialects  intervene,  both  partaking  more  closely  of  Hitchitee 
than  of  Main  Creek.  The  Seminole  language  of  Florida  is  not  distinct 
from  the  Main  Creek,  as  has  so  often  l)een  stated  ;  not  more,  3Ir.  Perr\Tnan 
informs  me,  than  the  English  of  New  England  differs  from  that  spoken  in 
the  southern  states.  There  are,  however,  Seminoleswho  speak  Hitchitee. 
and  others  Mikasuke,  a  dialect  akin  to  Hitchitee.' 

The  latter,  in  what  it  differs  from  Main  Creek,  approaches  the  Chika- 
saw,  which  is  a  dialect  of  Choctaw  ?*  The  difference  between  Hitchitee 
and  Chot.'taw  is  not  greater  than  between  Hitchitee  and  Muskokee.  This 
whole  KToup  of  tongues,  which  has  been  denominated  the  Chahta-^Ml'su 
kokep:  grouj),  does  not  show  greater  diversity  among  its  members,  than 
the  Romanic  group  of  Aryan  tongues.  This  affinity  is  often  of  advantage 
in  studying  their  grammatical  structure,  as  I  shall  have  occasion  to  point 
out,  relying  for  the  Choctaw  on  the  unpublished  **  Gramrtuxr  of  the  Choc- 
taw Lanf/uage,"^  of  the  late  Rev.  Cyrus  Byington,  which  extremely  valua- 
ble work  has  Ixicn  in  my  hands. 

The  Muskokee  was  probably  reduced  to  writing  the  first  of  any  of  the 

J  "The  iHKjple  anumff  whom  Kojccr  [RofjelJ  and  Vlllareal  now  [15<»fi]  began  their  mission,  wervovl- 
•  lontly  n  hrancli  of  th<?  Creoks.''— Shea,  Hint.  o/tKn  Cath.  Mh^ioru  amtmg  the.  Intl.  Tribe*  n/  the  U.  S.,  p. 
.'»7.  Tlio  latiT  hiboFH  of  Father  KoriM,  on  the  "  Rio  Dulco,"  wcro  not  anions  the  Cherokees.  as  Shea 
HupiM>?*e!*,  (p,  .Vj,)  but  Htm  with  the  Creeks,  as  appears  evident  on  examining  Ropel's  original  letters, 
I'ontalned  Iti  the  rare  work  of  Alrazar,  C hrontt-hUtoria  de  la  Comp.rle  Jntm  en  la  Prorinria  tie  Toletlo. 
I  publiHhe<i  a  translation  of  these  letters  In  Th^  Hittoncal  Magazine^  }io\.,  1861,  p.  327. 

•  For  specimens  of  Mikasuke  and  Hitchitee,  see  The  HisUnirttl  Magazine,  Ang.  1S66,  p.  239.  Tlie 
latter  Is  also  called  Chelokw.  The  geographical  names  Okee-chobee,  Okee  ttnokee,  etc.,  are  Hitch- 
itee, and  not  Main  Creek. 

*  The  Choctaws  and  Chikaaaws  can  readily  understand  each  other. 
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aboriginal  tongues  north  of  Mexico.  In  1562,  Rend  Laudonni^re,  coasting 
among  the  sea-islands  between  the  mouths  of  the  Savannah  and  St.  John 
nvers,  collected  a  vocabulary,  which  unfortunately  he  did  not  think  of 
sufficient  interest  to  insert  in  his  narrative.^  Father  Rogel  applied  himself 
with  success  both  to  the  words  and  structure  of  the  tongue,^  but  his  man- 
uscripts are  not  known  to  be  in  existence.  Consequently,  the  earliest 
specimens  of  Muskokee  proper,  except  the  few  words  given  by  Fontanedo, 
date  after  the  settlement  of  the  colony  of  Georgia  by  the  English.  The 
Moravian  missionaries  who  settled  at  Ebenezer,  near  Savannah,  attempted 
to  study  the  language  in  order  to  use  it  in  converting  the  natives.  Their 
success  was  poor,  though  they  collected  a  number  of  words.  In  writing 
them  they  used  the  Greek  alphabet,  as  better  adapted  to  express  the  na- 
tive sounds.  Hence  we  find  in  their  reports  such  strangely  familiar-look- 
ing words,  as  ruTKa  fire,  properly  tvtke,  dttttB  sun  properly  basse,  trikk  _ 
uKfii^a  shoe,  etc."'  The  use  of  the  accents  in  their  vocabularies  is  one  ad. 
vantage  over  the  modem  alphabet.  I  believe,  however,  no  translation 
was  ever  published  in  this  character,  and  the  missionaries  soon  became 
discouraged  in  their  proselytizing  efforts. 

The  fi  At  printed  books  in  Muskokee,  which  I  have  been  able  to  find,  were 
published  in  1835.  One  of  them  is  a  translation  of  the  Gospel  of  John,  by 
the  Rev.  John  Davis ;  the  other  a  duodecimo  tract  of  35  pages,  entitled  : 

A  short  sermon  :  also  hymns,  in  the  Muskokee  or  Creek  language,  by 
Rev.  John  Fleming,  missionary  of  the  American  Board  of  Commissioners 
for  Poreig^i  Missions  (Boston,  1885). 

Since  that  date  a  number  of  religious  and  educational  works  have  ap- 
peared, the  titles  of  some  of  which  in  my  possession  I  add  : 

Nakcokv  Setemj)ohetv.  Introduction  to  the  shorter  Catechism,  trans- 
lated into  the  Creek  language  by  Rev.  R.  M.  Loughridge,  A.  M.,  and  Rev. 
David  Winslett.  Second  edition,  revised  and  improved.  Presbyterian  Board 
of  Publication,  Phila.,  1858,  12  mo.,  pp.  34. 

Nakcokv  es  KeiTetv  Enhvteceakv.  Muskokee  or  Creek  First  Reader, 
by  W.  A.  Robertson,  A.  M.,  and  David  Winslett.  Second  edition.  New 
York,  1867,  12  mo.,  p.  48. 

Nakcokv  esyvhiketv.  Muskokee  Hymns,  collected  and  revised  by  Rev. 
R.  M.  Loughridge,  A.  M.,  and  Rev.  David  Winslett,  interpreter.  Fourth 
edition,  revised  and  enlarged  by  Rev.  W.  S.  Robertson,  New  York,  1868, 
12  mo.,  pp.,  221. 

Cesus  oh  uyares.  I  will  go  to  Jesus.  Translated  into  Creek  by  Thos. 
Perryman  and  Mrs.  A.  E.  W.  Rol)ertson,  Tullahassee  Mission,  American 
Tract  Society,  no  dat€  :  12  mo.,  pp.,  23. 

A  Grammar  of  theMask^/ikee  or  Creek  Language,  to  which  are  prefixed 
lessons  in  sjielling,  reading,  and  defining.     By  H.    F.  Buckner,  a  mission- 

*  IIoKayK:  "mettant  par  e»crit  h's  termes  et  locutions  Indl^nueH,  J6  pouvois  eiitemire  la  plUK 
fjraudp  part  de  lour  diHcours."    //iV.  Notable  tie  la  Floruit,  p.  29. 

«  He  "sayH:  "  In  six  inontlis  I  was  able  to  spoak  an<i  preacn  in  It."  Leit^  of  9th  Dec.,  1570.  Thene 
early  students,  to  take  them  at  their  word,  muot  have  had  more  liiiKUiBtlc  talent  than  our  genem- 
tlon  Is  favored  with. 

'  Uris^M^rKer,  ytvhrirhen.  Anno  V:a. 
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ary  under  the  patronage  of  the  Domestic  and  Indian  mission  board  of  the 
Southern  Baptist  Convention.  Assisted  by  his  interpreter,  G.  Herrod, 
superintendent  of  public  instruction,  mecco  Creek  nation,  etc.  Published 
by  the  Domestic  and  Indian  mission  board  of  the  Southern  Baptist  Con- 
vention, Marion,  Alabama,  1860,  8  vo.  pp.  189. 

Messrs.  Buckner  and  Herrod  also  published  a  translation  of  the  Gospel 
of  John,  and  Mrs.  Robertson,  a  translation  of  a  tract  on  the  Sabbath.  The 
Laws  of  the  Nation  and  various  other  works  have  likewise  appeared.  The  Na- 
tion, I  may  here  state,  numbers  about  14,000  souls,  and  about  one-half  of 
the  male  population  can  read,  so  it  is  of  considerable  importance  that  the 
structure  of  the  language  be  ascertained. 

II.  The  Alphabet. 

The  need  of  a  uniform  alphabet  for  American  tongues  is  nowhere  more 
vividly  shown  than  in  Muskokee.  More  than  one-half  of  the  limited  lit- 
erature I  have  above  mentioned  is  unintelligible  to  educated  natives  on  ac- 
count of  the  discordant  alphabets  used.  Not  less  than  five  different  ones 
have  been  devised.  That  now  generally  adopted  and  certainly  best  adapt- 
ed for  practical  utility  to  the  Nation,  is  based  upon  the  English  sounds  of 
the  letters.  It  was  agreed  to  by  many  interpreters  ^nd  chiefs  at  the  Old 
Agency,  in  1853,  and  has  been  introduced  in  all  printed  works  since,  ex- 
cept those  of  Messrs.  Buckner  and  Herrod.  It  contains  thirteen  conso- 
nants, and  six  vowels.  The  vowel  sound  of  a  in  fate,  the  sound  th,  and  the 
consonants  b,  c,  d,  g,  j,  r,  q,  v,  x,  and  z,  are  wanting,  although  in  the 
Hitchitee  dialects  the  b  occurs.  The  remaining  consonants  are  given  their 
Englisli  values,  and  the  letters  r  and  c  are  introduced  to  represent  sounds 
not  in  our  tongue.  The  r  is  an  aspirated  I,  slightly  guttural,  quite  simi- 
lar to  the  Welsh  11.  The  c  is  pronounced  tch,  soft,  as  in  toretch.  The  w 
is  always  surd,  as  in  toe,  weak.     The  vowels  are  : 

a  the  Italian  or  Spanish  a. 

e  as  in  ww. 

i  as  in  pine. 

o  as  in  note. 

u  as  in  wood,  or  rule. 

V  represents  the  neutral  vowel,  and  is  really  &  short.  No  accents  are 
used,  although  both  accents  and  signs  of  quantity  should  be  employed  to 
expi-ess  the  language  correctly.  No  nasals  are  provided  for,  although  very 
soft  nasals  do  occur,  and  are  represented  in  Mr.  Fleming's  alphabet  by 
diacritical  marks,  and  in  that  of  Mr.  Buckner  by  the  Spanish  n  following 
the  vowel. 

The  absence  of  sonant  letters  and  of  decided  nasals  is  the  chief  differ- 
ence between  this  and  the  Choctaw  alphabet,  and  explains  much  of  the 
apparent  diversity  between  the  two  tongues.  Thus  the  Choctaw  sinti, 
snake,  l)ecomes  in  Muskokee  ceto,  the  sonant  l)eing  changed  to  its  sunl, 
and  the  nasal  dropped  ;  Ch.  shakba,  ann,  shoi-tens  the  first  vowel  to  v,  and 
permutes  the  labial,  becoming  Mus.  svkpa;  and  again  Ch.  iubi  becomes 
Mils,  hufi,  thigh. 
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Mr.  Fleming  gives  two  sounds  to  a,  one  as  in  father,  the  other  as  in  wash; 
e  as  a  in  paper;  i  as  ee  in  meet ;  ai  as  i  in  pine;  and  represents  the  r  by  hi, 
Of  course  this  materially  alters  his  orthography. 

Mr.  Buckner  makes  use  of  the  Agency  alphabet,  with  these  changes :  eh 
for  c ;  i  as  in  pin  ;  ii  as  i  in  pine ;  u  as  in  rule  ;  o  as  in  not ;  the  Greek  to 
for  oasingo;  ^yasooin  took,  foot.  These  changes,  he  claims,  are  nec- 
cessary  to  represent  the  language  accurately,  but  both  the  natives  and  the 
missionaries  have  told  me  this  is  a  mistake.  There  is  really  no  such  sound 
in  Muskokee  as  o  in  not,  and  Buckner' s  error  arose  from  the  shortening 
effect  of  k  after  tlie  sound  of  a,  as  in  i-akko,  great.  Furthermore,  the  dis- 
tinction he  draws  between  0  and  u  is  imaginary,  as  he  himself  half  con- 
fesses in  a  note  to  p.  22  of  his  Grammar.  As  his  work  is  the  only  at- 
tempt ever  made  to  display  the  grammatical  structure  of  the  langiiage,  it 
will  be  a  service  to  philology  to  point  out  several  serious  errors  into  which 
he  has  been  betrayed.  I  am  enabled  to  do  this  from  information  furnish- 
ed me  by  Mrs,  A.  E.  W.  Robertson,  of  the  Tallahasse  mission,  who  is  ex- 
cellent authority  on  the  language,  and  from  the  unpublished  manuscripts 
of  the  late  Rev.  Cyrus  Byington,  from  which  I  have  drawn  that  which  re- 
lates to  the  Choctaw. 

III.  Remarks  on  Buckker's  "Maskcbkee  Grammar." 
NowM,  The  author  (p.  52)  remarks  that  common  nouns  are  not  varied  on  ac- 
count of  number ;  and  that  names  of  people  are  pluralized  by  the  sufifix  vlki. 
The  rule  should  be  that  most  nouns  denoting  an  agent  form  their  plural  by 
adding  Ike,  as  pasv  a  sweeper,  plural  pasvlke;  some  others  indicate  the  plu- 
ral by  adding  take,  which  also  forms  tlie  phu^l  of  pronouns,  and  in  vrriting 
it  is  important  to  distinguish  which  word  is  pluralized,  as  the  position  of  the 
suffix  is  in  both  cases  the  same;  thus,  ce  wvnv  take,  your  (pi.)  sister,  but 
ce  wvnvtake,  your  sisters. 

The  declension  of  the  noun  is  given  by  Buckner  under  three  headings, 
the  first  form,  the  nominative  case,  and  the  objective  case.  The  first 
form  always  ends  in  a  vowel,  the  nom.  case  in  t,  the  objective  in  n.  The 
possessive  case,  he  says,  is  foi-med  •l)y  prefixing  the  possessive  pronoun  to 
the  thing  i)osse8sed.  Mrs.  Robertson  divides  the  cases  into  nominative, 
possessive,  oljjective,  relative,  and  vocative.  The  nominative  ends  in 
t,  but  with  *^  continual  exceptions,"  not  for  euphonic  but  for  grammatics 
reasons  still  obscure.  The  posfsessive  case  is  the  simple  foim  of  the  noun, 
but  requires  the  possessive  pixjuoun  after  it,  as  it  did  in  old  English,  e.  g. 
**  John  his  hat."     The  declensions  given  are  as  follows  : 

Buckner.  Mrs.  Robertson. 

1st  form     Cane    John 

Nom.         Canet  Canet 

Object,       Canen  Canen 

Possessive  Cane 

Relative  Canen 

Vocative  Cane. 

Cane  em  eslafkv.  John  his  knife. 
1  think  that  any  attempt  to  give  paradigms  of  Muskokee  nouns  in  this 
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manner  will  be  inconnect.  Those  "  continnal  exceptions*^  laSi  stUl  remain 
obmrare.  We  are  so  inTeterately  aocnstomed  to  the  declensions  of  the 
Aryan  tongues,  and  to  case-endings,  that  we  think  eTery  hmguage  most 
have  them.  Sach  is  not  the  case.  None  of  the  Chahta-Mnskokee  tongnes 
have  anything  of  the  kind.  They  express  the  relations  of  words  in  a  sen* 
tence  by  a  complicated  bat  strictly  regular  system  of  particles  or  elemen- 
tary houndis  each  sound,  when  combined,  retaining  its  original  significance, 
which  are  caUed  *' post-positive  particles*'  or  '^article-pronouns.*'  These 
are  divided  into  two  classes,  the  definite  and  the  distinctive,  and  are  sub- 
ject to  numerous  changes.  They  can  be  used  with  all  parts  of  speech,  and 
supply  the  place  of  case-endings,  and  modal  terminations.  The  Muskc^ee 
terminal  series  t,  it,  et,  vt,  corresponds  to  the  Choctaw  at,  vt,  et ;  the  ob- 
jective and  relative  forms  are  the  Choctaw  nasals  a  and  o ;  and  the  pos- 
sessive form  is  the  same  in  both  tongues ;  e,  g.  Choc.  Chan  in  chuka,  JcAn 
his  house.  There  is  still  wanting  an  analysis  of  the  Muskokee  article- 
pronoun,  and  no  grammar  of  the  language  can  be  drawn  up  correctly  tiU 
this  is  done. 

Adfeciives,  On  the  comparison  of  adjectives  3Ir.  Buckner  says  (p.  68)  : 
''  The  comparative  degree  is  formed  by  prefixing  sin  to  the  positive, 
and  the  superlative  is  formed  by  prefixing  ri  to  the  comparative,  as 
cvmpe,  sweet;  sincvmpe,  sweeter;  risincvmpe,  sweetest."  In  fact,  both 
these  latter  are  in  the  comparative  degree  ;  sin  is  the  particle  es,  govern- 
ing a  pronoun  in  the  relative,  and  the  expression  should  read  es  en  cvmpe, 
sweeter  than  it ;  the  r  or  er  prefixed  to  the  es,  simply  expresses  a  stronger 
comparison,  as  er  es  en  cvmpe,  stiU  better  than  it.  The  superlative  is 
formed  not  by  a  prefix,  but  by  the  suflix  mahat,  in  the  nominative,  and 
malian  in  tlie  oblic^ue  cases,  as  cvmpe  mahat,  sweetest. 

Mr.  Buckner' 8  rule  for  the  plural  of  adjectives  is  :  **  Adjectives  of  two 
syllables  form  their  plural  by  inserting  the  contracted  form  of  the  first  syl- 
lable between  the  two  syllables  of  the  singular,"  as  tvphe,  wide,  pi.  tvp- 
tvhe.  Tliis  rule  is  veiy  incomplete.  There  are  in  Musokee  two  classes 
of  adjectives,  the  first  closing  the  root  with  a  single  consonant,  the  second 
with  a  double  consonant,  or  with  two  consonants.  The  first  form  their 
plural  by  adding  vke  to  the  root,  as  here,  good,  pi.  hervke,  cate,  red, 
pi.  catvke,  lane,  pi.  lanvke.  The  second  class  fonn  their  plural  by  inserting 
the  first  two  letters  of  the  root  between  the  two  closing  consonants,  as  hvlwe, 
pi.  holhvwe,  Ivwke,  pi.  Ivwlvke,  svfke,  pi.  svfsvke,  lowvcke,  pi.  lo^-vc- 
loke.  Many  of  this  class  transpose  the  consonants,  apparently  for  the  sake  of 
euphony ;  as  kocukne,  pi.  kocuncoke,  cvfekne,  pi.  cvfencvke.  Some  of 
them  also  form  their  plural  as  those  of  the  first-class;  as  yekce,  pi.  yekcvke. 
afvcke,  pi.  afvckvke.  Some  in  both  chosses  insert  ho  before  the  terminal  con- 
sonant; ashiye,  pi.  hihoye,  hohvvke,  pi.  holwvhoke;  cvpvkke,  pi.  cvpvklioke. 
Lekwe,  rotten,  has  two  plurals,  one,  lekhowe,  applied  to  animal  matter, 
the  other,  leklewe,  to  vegetable  matter. 

There  is  also  a  dual  of  adjectives,  which  Buckner  does  not  mention.  It 
is  not  frequently  used  ;  cvfekne,  pi.  cvfencvke,  dual  cvfencvkvke  ;  yekce. 
strong,  pi.  yekcvke,  dual,  yekcvkvke.  These  occur  only  in  the  second 
l>ei*son. 
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Throughout  Mr.  Buckner's  work  liis  division  of  words  is  faulty,  and 
adds  much  to  the  difficulty  of  the  language.  He  is  much  too  positive  in 
his  views,  and  his  translations  are  frequently  far  from  literal  His  Gram- 
mar cannot  be  relied  upon  as  a  safe  guide  in  any  sense,  and  while  he  is  de- 
serving of  much  credit  for  liis  industry  in  collecting  material,  the  arrange- 
ment of  and  the  deductions  from  that  material  must  be  condemned. 

IV.  The  Muskokee  Verb. 

The  congugation  of  a  verb  in  an  American  language  is  a  prodigious  task. 
In  analysing  the  Muskokee  verb  I  shall  avoid  n»  many  complications  as 
possible,  and  spesik  only  of  active  verbs,  in  tlieir  first  transitions  (when 
the  object  is  presiuned  to  be  always  in  the  third  person  and  the  singular 
number),  in  their  first  form,  and  affirmative  signification. 

Roots.  Muskokee  verbs  have  two  roots.  The  first  is  formed  by  drop- 
ping the  termination  etv  of  the  infinitive  mood,  as  nvfketv,  to  strike,  root 
nvfk,  kicetv,  to  tell,  root  kic.  The  second  root  is  formed  by  inserting  h  before 
the  final  consonant  of  the  first  root,  if  there  is  but  one  consonant ;  and  by 
inserting  i  between  the  two  final  consonants  if  they  are  two  ;  and  if  they 
are  the  same,  the  latter  is  clianged  into  y ;  e.  g. 

kicetv    1st  root    kic  2nd  root    kihc 

letketv  letk  letik 

vkhottetv  vkhott  vkhotiy 

merretv  merr  meriy 

Moods,  The  ordinary  fonn  of  the  Infinitive  ends  in  etv.  The  sign  of 
the  subjunctive  is  the  particle  omat,  added  after  the  tense  sign.  It  con*es- 
ponds  to,  and  is  probably  derived  from,  the  Choctaw  subjunctive  particle 
kmvt.  The  Imperative  has  a  future  as  well  as  a  present  form,  correspond- 
ing in  this  with  most  other  American  languages,  and  not  a  rare  exception 
as  Buckner  thinks. 

Tenses.  The  imperfect  tense  has  not  less  than  five  forms.  The  first  re- 
fers to  something  which  has  transpired  to-day,  the  second  to  what  trans- 
pired yesterday,  the  third  to  an  occurrence  usually  only  a  few  weeks  ago, 
or,  as  we  would  say,  **  lately,"  the  fourth  to  an  action  or  event  long  since 
completed,  but  within  the  memory  of  the  speaker,  while  the  fifth  imper- 
fect, called  the  indefinite  or  historic  tense,  refers  to  transactions  of  which 
the  subject  of  the  verb  has  no  personal  knowledge,  nor  is  directly  con- 
nected with. 

The  future  tenses  are  the  simple,  the  compound,  and  the  progressive  fu- 
tures. The  progi^ssive  futures  are  formed  by  adding  to  the  first  and  second 
roots  the  termination  vran,  and  subjoining  the  tense  signs  of  either  past, 
present,  or  future  tenses.  They  express  the  idea  of  being  about  to,  or  having 
been  about  to,  perform  an  action,  and  when  formed  from  the  fifth  imperfect, 
convey  the  sense  of  obligation  or  necessity.  It  will  thus  be  seen  that  both 
in  formation  and  signification  they  present  a  striking  analogy  to  the  first 
and  second  periphnistic  conjugations — those  from  the  participles  in  rus 
and  dus — in  Latin. 

All  the  above  tenses  are  formed  from  the  first  root  of  the  verb.  The 
l)erfect  tense,  is  formed  as  in  Latin,  from  the  second  root,  by  adding  to  it 
the  terminations  of  the  present. 
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The  tense-signs  are  as  follows  : 

Present,  es,  the  e  dropped  in  the  first  person  singular,  and 

lengthened  in  the  first  peiyi  pluraL 
Imperfect,  first,      is 

second,  vnks 

third,     emvtes,  emvtrs,  or  emvts,  the  e  dropped  in  the  first 

person  singolar. 
fourth,  vntvs 
fifth,      Ytes 
Future,  simple,      yres,  the  y  dropped  in  first  sing. 

compound,  tares,  used  after  the  fifth  imperfect  with  its  final  s 

dropped,  e.  g.  nTfkYyyte  tares, 
progressive,  vran  added  to  the  root. 
Perfect,  is,  to   second  root,  the  i  shortened  to  ▼  when  it 

comes  hefore  y. 

Penom.  The  persons  are  indicated  by  inseparable  personal  pronouns 

between  the  root  and  the  tense  sign.     They  vary  in  the  different  tenses 

according  to  the  following  table:  Sing.    1st  pers.   2nd,  PI.   Ist    2nd     3d 

Present,  and  third  imp.,  1  etsk  e     atsk    ak 

First,  second,  fourth,  and  fifth  imp.         vy         etsk  ey    atsk     ak 

Simple  future,  a         etsk         ey    atsk    vk 

The  third  singular  is  wanting. 

There  is  a  dual  form  of  the  verb  when  two  persons  or  things  are  ipoken 
of  J — an  objective  dual,  in  a  sense.  It  is  formed  by  prefixing  torkor  (proba- 
bly a  corruption  of  the  Choctaw  tuklo,  two)  and  making  changes  in  the  first 
syllable  of  the  root,  according  to  rules  with  which  I  am  not  acquainted. 
The  pronouns  remain  in  the  singular  form,  as  letkis  I  run,  torkorkis  we 
two  run. 

Negative  form.  The  negative  form  of  the  verb  is  made  by  inserting  the 
negative  particle  ak  (Choctaw,  ik),  after  the  root,  which  latter  may  under- 
go euphonic  changes,  e,  g,  kicis,  I  say,  kicakis,  I  do  not  say. 

It  was  my  intention  to  give  a  complete  paradigm  of  the  active,  affirma- 
tive, simple  verb,  in  the  first  transition,  but  as  I  am  not  able  to  exliibit 
this  satisfactorily  at  present,  I  shall  omit  it.  I  shall  therefore  conclude 
this  article  by  a  partial  analysis  of  a  8i>ecimen  sentence  in  the  language, 
and  a  comparison  of  it  with  the  same  in  Choctaw,  thus  showing  tlie  af- 
finities of  these  tongues. 

V.  Specimen  Sentence. 

Acts.  ch.  XIV,  verse  11: 

And  when  the  people  saw  what  Paul  had  done,  they  lifted  up  their 
voices,  saying  in  the  speech  of  Lycaonia:  Tlie  gods  are  come  down  to  us 
in  the  likeness  of  men. 

In  Muskokee: 

Momen  estet,  nake  Pal  momecaten  hecakof  em  opunvkv-en-haken 
kvwvpa  kvtes,  Likeonv  em  punvkv  ofvn,  Hesake  tvraese  este  omvket 
ye  pun  hvtvpeces,  mahaket. 
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Translation. 

Momen,  and,  the  conjunctive  particle  with  the  terminal  n,  which  throws 
the  clause  into  the  oblique  case  or  sense. 

estet,  the  people,  compounded  of  este  and  the  definite  article-pronoun 
nominative  t,  literally,  people  the. 

nake,  the  thing,  or  things. 

Pal  momecaten,  that  Paul  had  done. 

hecakof,  when  they  saw. 

era,  their. 

opunvkv,  word;  en,  its;  haken,  sound. 

kvwvpakvtes,  they  lifted  up,  fifth  imperfect. 

Likeonv  em  punvkv  ofvn,  Lycaonia  its  language  in. 

Hesaketvmese,  gods,  from  hesakctv,  life,  and  emese,  source  or  font, 
**  source  of  life."  This  is  tlie  word  commonly  employed  by  the  mission- 
aries for  God.  CoL  Hawkins,  in  his  Sketch  of  the  Creek  Country,  spells 
it  E-sau-ge-tuh  £-mis-see.  Mr.  Perryman  tells  me  tliat  it  is  probably 
a  word  coined  by  the  English,  and  not  of  native  origin. 

este  omvket,  men  resembling. 

ye,  liither,  pum,  to  us;  hvtvpeces,  have  descended;  makaket,  saying. 

In  Choctaw  (the  nasals  in  italics): 

Mihma  okla  hash  ot.  Pal  vt  nana  yvmihinchi  na  pisa  mvt,  Laikeonia 
anumpa  ho  okla  anumpulit  chitoli  hosh,  Chitokaka  vhleha  yvt  hatak  o 
chiyuhmit  aka  mintit  ayvt  hvpim  vlvshke  ;  ahanchi  tok. 

Translation. 

Mihma,  and,  with  the  definite  oblique  termination. 

okla,  people,  hash  ot,  pronoun  of  renewed  mention  definite,  the  afore- 
said ones,  they. 

Pal  vt,  Paul  he;  nana,  the  responsive  pronoun  definite;  the  thing  which, 
w^hat. 

yvmihinchi,  he  had  done. 

na — mvt,  when,  pisa,  they  saw. 

Laikeonia  anumpa  h^,  Lycaonian  speech  the,  ho  is  the  distinctive  article 
pronoun  in  the  oblique  case. 

okla  anumpulit  hosh,  the  people,  the  aforesaid  ones  (hosh)  spoke;  chitoli, 
loudly. 

Chitokaka,  gods,  vhlehay  vt,  they  indeed,  article  pronoun  definite. 

hatak  o  to  men,  distinctive  and  oblique,  chiyuhmit,  resembling. 

aka,  below,  mintit,  coming  toward,  ayvt,  here,  "coming  towai-d  this  place 
below." 

hupim,  to  us;  vlvshke,  have  come,  from  ula,  to  come. 

ahanchi  tok,  they  said.  The  particle  tok  throws  the  verbs  into  the  re- 
mote imperfect  tense. 

The  strong  similarity  in  the  construction  of  the  two  languages  is  very 
evident  from  these  specimens. 

A.    p.    S  — VOT..    XI. — 11k 
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StaXet  M^rtiiw^i.  Martk  IS.  1S70. 
Presesi,  eleven  mexnbers. 
Mb-  Fralet.  Vice-President,  in  the  Chair. 

A  letter  accepting  meaibersiiip  was  received  firom  Mrs. 
Marr  Somerriile,  datied  Xai>Ies.  Feb.  1-t  1S70. 

Letiers  of  eavor  were  reoeived  from  the  Boral  Academies 
at  Munich.  I'Dec.  1,»  and  Vienna. « Aag.  20, »  from  the  B.  So- 
ciety of  Zoology  at  Amsterdam,  (Dec.  9.i  and  the  Society  at 
Giesaen,  Sept.  2,  1S69. 

Letters  of  acknowledgment  were  received  from  the  Soci- 
eties at  Giessen, « 77-SO»,  Goningen,  (7S-S«ji,  Bremen^  (73-80). 
Prof.  Hansen,  i7^,  79  u  Historical  Acad,  at  Madrid,  (XIII.  i. 
List,  Cat.  I,  71,  72,  77k  B.  A»iademy  at  Amsterdam  (78-80), 
B.  Library.  Hague,  <7^ -SO »,  Observatory  at  Prague  (78-80). 

A  circular  letter  re?jpecting  the  celebration  of  its  25th  an- 
niversary festival,  on  the  27th  of  March  (April  8th),  was  re- 
ceived from  the  S«>cietv  at  Riora. 

A  letter  was  read  from  Captain  C.  F.  Hall,  dated  Wash- 
ington, D.  C,  March  12,  1S70,  enclosing  a  petition  to  Con- 
gress, in  favor  of  his  proposed  Third  Arctic  Exploring  Expe- 
dition. The  petition  was  laid  upon  the  table  for  the  signature 
of  the  members  and  others. 

Donations  for  the  librarv  were  received  from  the  Societies 
at  Moscow,  Emden,  Frankfurt,  Lille,  Bordeaux,  Montreal  and 
Madison;  from  the  Berlin  Academy;  Paris  Geographical 
Societv;  Roval  Institution  of  G.  Britain,  London:  Chemical 
and  Antiquarian  Societies;  Greenwich  Observatory;  Dublin 
Geological  Society;  Dr.  Haughton:  the  American  Antiquarian 
Society;  New  York  Lyceum;  Dr.  Geo.  B.  Wood;  and  the 
Peabody  Institute. 

A  Circular  from  the  Smithsonian  Institute  announced  an- 
other transmission  of  correspondence  for  the  20th  April;  all 
envoys  to  be  in  Washington  by  the  loth. 

Prof  Cope  communicated  the  results  of  his  examinations  of 
the  locality,  two  miles  S.  W.  from  Woodbury,  where  from 
30  to  60  skeletons,  some  of  them  women  and  others  children. 
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were  lately  exhumed,  and  the  greater  part  broken  up,  and 
spread  upon  compost  heaps.  Dr.  Leidy  has  recovered  one 
pretty  complete  skull,  which  he  exhibited  before  the  Aca- 
demy of  Natural  Sciences,  at  its  last  meeting,  and  expressed 
a  decided  opinion  in  favor  of  its  European  origin.  Professor 
Cope's  opinion  was  equally  confident,  that  the  remains  were 
those  of  no  aboriginal  Indian  race.  Professor  Trego  sug- 
gested that  they  belonged  to  that  early  Finnish  or  Swedish 
Colony,  which  attempted  a  settlement  on  the  banks  of  the 
Delaware,  a  short  while  previous  to  the  arrival  of  the  Hol- 
landers and  Quakers,  under  William  Penn.  The  bodies  were 
all  taken  from  a  shallow  trench,  not  more  than  8  feet  wide 
by  16  long ;  they  had  been  laid  in  two  tiers  or  stages,  one 
above  the  other,  and  there  was  no  relic,  ornament,  tool,  wea- 
pon, or  fragment  of  clothing,  to  suggest  relationship  to  any 
age  or  race ;  and  no  appearance  of  a  tumulus. 

Prof.  Cope  exhibited  three  large  photographic  pictures  of 
figures  of  the  human  foot  incised  in  upper  cretaceous  red 
sandstone,  near  Topeka,  thought  by  western  men  to  be  fossil 
impressions.  The  shadows*  in  the  photographic  copies 
showed  plainly  the  nature  of  the  marks,  for  the  ball  of  the 
great  toe  w^as  an  elevation,  instead  of  a  depression,  and  the 
cutting  was  carried  round  the  ends  of  the  intervals  between 
the  toes.  A  discussion  of  the  use  of  the  foot  in  aboriginal 
picture  writing  followed. 

Dr.  Carson  recalled  the  exhibition  of  a  sculptured  rock, 
showing  rivers  and  game,  a  sort  of  guide  map,  taken  from 
the  Susquehanna  Eiver  banks,  by  Prof.  Walter  K.  Johnson, 
at  the  Academy  of  Nat.  Sciences  or  Historical  Society,  about 
1836  or  1837,  and  expressed  his  desire  that  it  should  be  re 
covered  for  use,  in  comparison  with  later  discoveries. 

Dr.  Brinton  being  questioned  as  to  the  amount  of  credence 
to  be  given  to  Baron  De  Waldeck's  alleged  Elephant  or  Mas- 
todon figures,  supposed  to  be  recognisable  among  the  hiero- 
glyphics of  Mexico,  replied  that  he  had  had  the  opportunity 
of  examining  M.  Charancy's  photographs,  and  agreed  with 
the  latter,  that  no  such  figures  could  be  made  out  from  the 
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original  designs,  but  that  the  figures  in  question  were  symbol- 
ically compounded  of  man  and  serpent,  and  appear  as  such  in 
MSS.  recently  published  by  the  French  government. 

Mr.  Lesley  instanced  the  mammoth,  etched  on  a  plate  of 
ivory,  found  in  a  cave  in  France,  to  clear  away  any  serious  im- 
probability from  the  way  of  supposing  a  like  physical  remin- 
iscence of  the  Mastodon  in  this  country.  He  referred,  also,  to 
the  fact,  that  the  Ancient  Egyptian  B  was  graphically  repre- 
sented by  the  human  leg,  A  by  the  arm,  T  by  the  hand,  and  that 
what  is  called  the  comb,  may  have  been  meant  for  the  foot- 
mark. In  the  earliest  stage  of  human  life  the  foot  and  the 
foot-print  were  of  superior  importance  to  the  hand  and  its 
work.  But  in  the  second  stage  of  aboriginal  life,  the  hand 
took  precedency  of  the  foot,  as  symbol  of  force  and  skill,  com- 
bining thought  with  feeling,  the  reasoning  power  with  the 
instinct.  It  soon  entered  into  the  synod  of  symbolic  gods,  with 
its  fingers,  and  obtained  a  special  worship  for  its  hand-print. 

Dr.  Coates  related  the  origin  of  the  Arabic  cyphers  on  the 
hypothesis,  that  they  were  constructed  by  posturing  with  the 
hands  and  fingers,  singly  and  in  combination. 

Pending  nominations  649 — 656  were  read. 

The  following  communication  was  read : 

Office  of  the  Coramissionei-s  of  Fairmount  Park,  No.  224  S.  Fifth  Street, 
Philadelphia,  March  12th,  1870. 

At  a  meeting  of  the  Commissioners  of  the  Park,  held  this  day,  the  fol- 
lowing preamble  and  resolutions  were  adopted  : 

Whereas,  The  American  Philosophical  Society  has  made  a  communi- 
cation to  this  Commission,  proposing  that  the  name  of  Andr§  Fmntois 
Michaux,  who  travelled  long  in  this  country,  and  described  our  Oaks  and 
forest  trees,  in  a  work  of  great  merit  and  splendor,  should  have  his  name, 
and  that  of  his  father  (who  had,  by  like  travel  and  study,  rendered  ser- 
vice to  science),  honored  in  the  Fainnount  Park,  in  a  manner  to  be  a  me- 
morial to  their  devotions,  and  to  promote  the  objects  which  had  occupied 
their  lives,  and  has  proposed,  after  the  death  of  the  widow  of  Andiv  Fran- 
(;ois  Michaux,  to  devote  the  interest  or  income  of  six  thousand  dollars  Ih?- 
queathed  by  him  to  said  Society,  to  be  exi)ended  in  execution  of  the  trust 
of  his  will  in  the  said  Park,  for  the  purpose  following.     Therefore, 

Resolved,  That  there  shall  be  a  grove  of  Oaks  in  the  Fairmount  Park 
foi-ever  to  bear  the  name  of  "The  Michaux  Grove,"  in  which,  if  practi- 
cable, shall  grow  two  oaks  of  every  kind  that  will  endure  the  climate. 

Eesolced,  That  any  suri)lus  of  revenue  received  by  the  Commission  from 
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'tlie  Michaux  Fund,  after  satisfying  the  requirements  of  the  preceding 
x^solution,  shall  be  devoted  to  the  cultivation  of  Oaks  of  every  variety  ca* 
1  )able  of  cultivation  in  our  climate,  in  the  Park  nursery,  which  Oaks,  to 
"the  extent  of  two  of  each  kind  cultivated,  be  hereafter  distributed  to 
other  Public  Parks  in  the  United  States,  under  proper  regulations  to  be 
liereaftor  prescribed. 

Attest,  DA^^D  F.  Foley,  Sec.  Park  CommisBion. 

On  motion  of  Mr.  Price,  it  was  then 

liesolredf  That  this  Society  do  agree  to  the  terms  contained  in  the  pre- 
amble and  resolutions  of  the  Fairmount  Park  Commissioners,  adopted  on 
the  12th  day  of  March,  1870,  in  the  expectation  and  confidence  that  the 
planting  of  the  Michaux  Grove  of  Oaks  may  be  soon  commenced,  so  that 
the  Grove  shall  early  become  one  of  the  attractions  of  the  Park. 

And  the  Society  was  adjourned. 

COMPARISON  OF  MECHANICAL  EQUIVALENTS. 

By  Pliny  Earle  Crabe. 
Bead  January  7,  1870. 

The  comparison  of  different  mechanical  equivalents  will  open  a  new 
field  for  investigation,  which  may  prove  to  be  fertile  in  valuable  results. 
For  example,  recent  determinations,  by  the  different  methods  of  Thom- 
sen  and  Farmer,  fix  the  mechanical  equivalent  of  light,  in  a  wax  candle 
burning  126 J  grains  per  hour,  at  13.1  foot-pounds  per  minute,  the  equiva- 
lent of  1  grain  being  6.213  foot-pounds.  According  to  Dulong,  the  heat 
evolved,  during  the  combustion  of  1  grain  of  olive  oil  in  oxygen,  is  suffi- 
cient to  heat  9862  grains  of  water  1°  C.  According  to  Favre  and  Silber- 
mann,  1  grain  of  oil  of  turpentine,  burned  in  oxygen,  would  heat  10,852 
grains  of  water  1°  C. 

It  may  therefore  be  presumed  that  the  total  heat  given  out  by  the  com- 
bustion of  1  gi-ain  of  wax,  is  about  sufficient  to  raise  10,000  grains  of 
water  1°  C,  or  18,000  gr.  1°  F.  This  represents  a  meclianical  equivalence 
of  (18,000  X  772  4-  7000  -)  1985.143  foot-pounds,  which  is  319.5  times  as 
great  as  the  corresponding  equivalent  of  the  light  given  out  during  the 
combustion. 

Tyndall,  in  his  lecture  on  Radiation,  states  that  the  visible  rays  of  the 
electric  light  contain  about  one-tenth  of  the  total  radiated  heat.  The  re- 
lative luminous  intensity  of  an  electric  lamp  would  therefore  appear  to  be 
about  32  times  as  great  as  that  of  the  wax  candle.  This  ratio  so  nearly 
resembles  that  of  solar  to  terrestrial  superficial  attraction,  and  the  con- 
nection of  electric  and  magnetic  currents  with  solar  radiation  is  so  evi- 
dent, that  additional  experiments,  to  furnish  materials  for  a  great  variety 
of  similar  comparisons,  seem  desirable.  While  it  is  possible  that  the  re- 
semblance, in  the  present  instance,  may  be  accidental,  the  numerous 
harmonies  between  the  manifestations  of  cosmical  and  moecular  forces, 
]*ender  it  at  least  equally  possible  that  it  may  have  a  weighty  significance- 
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Tl)e  following  T.ibles  may  bo  of  service  in  tbe  study  of  secular  rain&n. 
Tbe  Normals,  in  Table  II.  wliu  loiiiinitcil  from  tbe  observati'ine  of  seven 
succe«Hive  years,  in  the  same  manner  as  tliose  iu  raj  previouu  discussionH. 

I.  Monthly  Raikfall  at  PniLADELPniA,  for  Forty-five  Years. 
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II.  Monthly  Nobmals  op  Rainfall  at  Philadelphia,  por  40  Years. 
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Table  I.  indicates  the  following  probabilities: 

1.  Of  a  change  of  weather  (from  a  preceding  wet  month,  or  season,  to 
a  dry  one,  or  vice  versa). 

In  September,  f  In  Autumn,  ^^ 

November,  f 

January,  j\ 

"  April,  ^^ 

2.  Of  a  continuance  of  the  weather  of  the  preceding  month  or  season. 
In  January,  J  In  Winter,  ^^ 

**  February,  y\  **  Sunmier,  | 

**  October,  t'j  **  Spring,  ^^ 

**  December,  y'y 

The  indicated  probability,  nearly  ^,  that  a  rainy  February  will  be  fol- 
lowed by  a  dry  Summer  (June  to  October,  inclusive),  and  vice  versa,  is 
very  curious. 
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Slated  Meeting,  April  Isl,  1870. 
Present,  eleven  members. 
Prof.  Crksson,  Vice-President,  in  the  Chair. 

Letters  accepting  membership  were  received  from  Carl  Fr. 
Naumann,  dated  Leipsic,  13th  February,  1870;  George  Bitter 
Von  Frauenfeld,  Wien,  5th  March,  1870;  Prof.  Dr.  F.  V. 
Hochstetter,  Wien,  2d  March,  1870;  Louis  Gruner,  Prof. 
Min.  ficole  des  Mines,  Paris,  6th  March,  and  Edward  Everett 
Hale,  dated  Boston,  March  21,  1870. 

Donations  for  the  Library  were  received  from  the  London 
Astronomical  Society;  M.  Theodore  Wee hniaakof,  of  Paris; 
the  Boston  S.  N.  H.;  the  Cambridge  Museum  of  Comparative 
Zoology;  Mr.  J.  H.  Trumbull,  of  Hartford,  Dr.  S.  D.  Gross,  of 
Philadelphia,  the  Franklin  Institute,  the  Episcopal  Hospital, 
and  the  Editors  of  Nature. 

Prof.  Cope  exhibited  fossil  fishes  in  black  shale  from  Dr. 
Hayden's  collections  of  1869 ;  from  Railroad  cuttings,  in  the 
Green  liiver  Country,  Rocky  Mountains,  belonging  to  the  salt 
water  family  of  the  Clupeida),  and  the  brackish  water  ikmily 
of  the  Cyprinodontidae,  for  two  of  which  he  proposed  the 
names,  LitJdchthys  p^isillus  and  Cyprinodou  levatus.  These 
make  the  first  appearance  in  America,  of  genera  known  to  be 
fossil  in  the  rocks  of  Mount  Lebanon.  (See  Proceedings  below.) 

Dr.  Hayden  described  the  large  collections  which  he  made 
in  that  region,  and  deposited  at  Washington.  Tlie  shales  are 
obarged  with  bituminous  matter,  and  exhibit  multitudes  of 
small  fish,  insects,  freshwater-plant  stems,  nuts,  and  among 
other  things,  a  true  feather,  as  determined  by  Mr.  Marsh,  of 
New  Ilaven;  probably  not  a  bird's  feather,  but  belonging  to 
some  form  of  Archaiopteryx. 

A  discussion  took  place  respecting  the  law  of  storms  as  set 
forth  in  a  recent  memoir  by  M.  Prestel. 

Pending  nominations  Nos.  649  to  656,  and  new  nominations 
Nos.  657,  658,  were  read. 

And  the  Society  was  adjourned. 
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ORAMMAR  or  THE  CHOCTAW  I.AXGl  AGE. 

Asij  Edited  BY 

Rtad  btfari  tht  Amfrituta  PhiUitophUiU  Society,  Ftb.  i,  1870. 
INTROPUCTION. 


The  CboctaiT,  or  properly  Chahta  uation,  DumlH'ra  ut  prrttt-nt  nbnut 
17,000  Houla,  4,500  of  whom  aro  Chickik^HWS.  WIhsh  lirat  known  tit 
Earupeana  these  allieil  peoplits  orcupieij  thi-  tflrrilnry  mi  thi*  left  Iwiitt 
of  Ihi;  Mississippi,  uliuo.it  from  Uiu  Oliin  rivrr  t4)  lht>  Gulf,  Tlit'.vlie- 
long  to  the  Ki'wit  CUAUTA-UuHKoKEB  fxiQil}',  whkli,  in  iMirly  tlitys, 
contTollod  the  wholp  country  from  the  Miaflisai|ipi  Ui  tlm  Atliintlc, 
and  from  the  Giitf  shore  U>  the  Aiiftltu'liiaiitt. 

The  ChnctHwa  hnvi;  nlways  bmiii  quick  to  tu)iipt  the  instruction  of 
Uicir  uivilized  neighbors,  lunl  at  pi-K^eitt  havu  about  sevuiity  si^hoola 
with  ni'arly  two  thou.siind  pnpilx  on  their  rescrvationJ  DurluK  thi- 
Freuch  ocuupatlon  of  Louisiana,  in  the  early  part  of  tht'  litst  century. 
«Dftrta  weri"  matle  by  the  Houoau  Catholic  mhwtlonariiii  to  convirl 
them,  but  without  success,*  In  li*l«,  Protestant  miasionariw  wimt 
tiont  among  tlium,  who  cRected  a  piTmancnt  imprr.ssiou  upou  thMu, 
and  were  mainly  Inetrumenlat  in  brinKJng  ab^iiit  their  pnisent  hi^chly 
creditable  condition,  Their  evil  haliits  were  niformed,  tht-y  with 
instrueted  in  auricultuns  and  thHr  langii:t;{e  wils  rcdnonl  to  writing, 
In  tbn  latter,  tlie  alphabet  HU^giisled  by  the  Hon.  John  Pickering,  in 
Uist^May  "On  a  uniform  orthography  ot  the  lauijuaites uf  the  Indlauti  . 
»f  North  America,"  was  emphtyeil.  Tlie  flrst  book  printrd  was  a 
apellliiK  hrtiik,  by  ibH  Anierh-an  Trai-t  Society,  in  Wa.J.  Sinif  llial 
time.  l>Nilde:4  a  large  nnnitter  of  tracl.s,  alj^iars,  hymn  iKNiktt,  anil 
tHlui^tional  workn.  the  wliolunf  the  New  Ti>]it»uient  and  tuottt  of  thd 
Old  Teatament  have  lieen  printed  in  the  lauKU^e,  by  the  American 
ntbln  Roclrty.  New  York  city,  after  faithful  tratmlntious  b;;  tin*  Rev. 
Cyrnsllyltialonand  tho  Rev.  A.  Wright,  axsitited  by  educated  nativMt.' 
Ttww  cjin  ri'iKlily  bf  ohtjiincd.  and  will  he  found  of  great  service  in 
olncidatitiK  the  )(>''"« mat ical  structure  of  the  Innnnaec.  as  it  is  for 
Vw  llrrt  lime  explained  In  the  prexent  work  by  the  hands  of  the  Rev. 
Critfs  BvixoTOX. 

Tbiarmlnent  Bcholnr  and  missionary,  whine  nnmc  In  inseitarably 
ivmntwtnl  with  the  later  hi.itory  of  tlio  Cliortaw  nation,  was  iii>rn  at 
Stockhrids'-,  Ilcrksbirf  ronnty,  Massaohnsctta,  March  11,  1710.     He 
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GRAMMAR  OF  THE  CHOCTAW  LANGUAGE. 

Prepared  by  the  Reverend  Cyrus  Byinoton,  and  Edited  by 

Dr.  Brinton. 

Bead  before  the  American  Philosophical  Society,  Feb,  4,  1870, 

INTRODUCTION. 


Tlie  Choctaw,  or  properly  Chahta  nation,  numbers  at  present  about 
17,000  souls,  4,500  of  whom  are  Chickjisaws.  When  fjrst  known  to 
Europeans  these  allied  peoples  occupied  the  territory  on  the  left  banl( 
of  the  Mississippi,  almost  from  the  Ohio  river  to  the  Gujf.  They  l)e- 
long  to  tiie  great  Chaiita-Muskokee  family,  which,  in  early  days, 
controlled  the  whole  country  from  the  Mississippi  to  the  Atlantic, 
and  from  the  Gulf  shore  to  the  Apalachians. 

The  Choctaws  have  always  been  quick  to  a(Jopt  the  instruction  of 
their  civilized  neighbors,  and  at  present  have  about  seventy  schools 
with  nearly  two  thousand  pupils  on  their  reservation. »  During  the 
French  occupation  of  Louisiana,  in  the  early  part  of  the  last  century, 
efforts  were  made  by  the  Roman  Catholic  missionaries  to  convert 
them,  but  without  success.'  In  1818,  Protestant  missionaries  were 
sent  among  them,  who  effected  a  permanent  impression  upon  them, 
and  were  mainly  instrumental  in  bringing  about  their  present  highly 
creditable  condition.  Their  evil  habits  \vere  reformed,  they  were 
iiLstructed  in  agriculture,  and  their  language  was  reduced  to  writing. 
In  the  latter,  the  alphabet  suggested  by  the  Hon.  John  Pickering,  in 
his  essay  ''On  a  uniform  orthography  of  tlie  languages  of  the  Indians 
of  North  America/' wiks  employed.  The  first  book  printed  was  a 
spelling  book,  by  the  American  Tract  Society,  in  1825.  Since  that 
time,  besides  a  large  number  of  tracts,  ali^nacs,  hymn  books,  and 
educational  works,  the  whole  of  the  New  Testament  and  most  of  the 
Old  Testament  have  been  printed  in  the  language,  by  the  American 
Bible  Society,  New  York  city,  after  faithful  translations  by  the  Rev. 
Cyrus  Byington  and  the  Rev.  A.  Wright,  assisted  by  educated  natives. « 
Tiiese  can  readily  be  obtained,  and  will  be  found  of  great  servic^e  in 
elucidating  the  grammatical  structure  of  the  language,  aA  it  is  for 
the  first  time  explained  in  the  present  work  by  the  hands  of  the  Rev. 
Cyrus  Byington. 

This  eminent  scholar  and  missionary,  whose  name  is  inseparably 
connected  with  the  later  history  of  the  Choctaw  nation,  wjis  born  at 
Stockbridge,  Berkshire  county,  Massachusetts,  March  11,  1793.     He 

>  Report  of  the  Conimlsslonpr  of  Tndinn  Atfalrs,  for  l^»0,  p.  37. 

sSheo,  History  of  Cat  hollo  Mlsnlons  In  the  I'nlteil  StatcH,  p.  Vll. 

3  In  comparing  Ihi;  translation  of  the  Four  Gospels  second  edition,  1845  (Boston,  printed  for  the 
A,  B.  C.  F.  M.),  with  the  second  edition  of  the  New  Testament  by  the  American  Bible  Society  (New 
York,  1S54),  I  And  a  number  of  slight  differences,  especially  in  the  use  of  the  neutml  vowel  v. 
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fore,  he  devoted  assiduous  labor  to  their  language  with  a  view  to  com- 
prehend its  extremely  difficult  construction,  and  to  render  it  availa- 
ble for  the  missionary  and  philological  student.  The  first  draft  of 
his  Grammar  was  completed  in  1834.  It  was  written  and  re-written, 
until  at  the  time  of  his  death,  which  occurred  at  Belpr^,  Ohio, 
December  31st,  1868,  he  was  at  work  upon  the  seventh  revisal.  This 
had  proceeded  as  far  as  the  close  of  Part  I.  This  much,  therefore,  of 
the  Grammar  is  ahnost  precisely  as  the  author  left  it. 

Part  II.  commencing  with  the  Article-Pronouns,  I  have  arranged 
from  the  manuscripts  of  the  fifth  and  sixth  revisals,  deposited  in  the 
library  of  the  American  Philosophical  Society  at  Philadelphia,  by  the 
family  of  the  author. 

In  undertaking  this  task  I  have  throughout  adhered  closely  to  the 
language  and  arrangement  of  the  original,  even  where  a  different 
nomenclature  and  an  altered  arrangement  suggested  themselves,  as  in 
better  accordance  with  modem  philological  views.  It  is,  I  think, 
more  proper  to  maintain  strict  fidelity  to  the  forms  chosen  by  so 
thorough  a  Choctaw  scholar  as  the  Rev.  'Mr.  Byington,  in  the  expla- 
nation of  so  difficult  a  tongue,  than  to  run  any  risk  of  misrepresent- 
ing his  views  by  adopting  a  more  modem  phraseology. 

Mr.  Byington 's  own  views  of  what  he  had  accomplished  deserve 
recording.  In  his  diary  under  date  March  11,  1864  (his  birthday),  he 
writes : 

"The  last  year  I  revised  the  Choctaw  Grammar,  going  over  the 
ground  twice.  The  last  effort  I  hope  is  my  best,  and  will  be  of  use  to 
learners  of  Choctaw,  and  to  Choctaw  scholars  in  schools,  but  it  needs 
further  revision,  and  then  to  be  well  transcribed.  I  commit  these 
efforts  in  my  old  age  to  the  Lord.  I  have  enjoyed  these  labours  very 
much.  The  pleasure  of  happily  resolving  difficulties  in  these  studies, 
and  of  success  in  the  work,  is  gratifying,  and  reviving  to  the  mind." 

In  1867  he  wrote  : 

'^This  work  can  be  much  improved  hereafter  by  other  hands.  It 
may  be  compared  to  the  first  survey  and  making  of  a  road  in  a  new 
country." 

In  spite  of  these  deficiencies,  of  which  no  doubt  the  author  was 
more  distinctly  aware  than  any  one  else,  his  Grammar  remains  one  of 
the  most  valuable,  original,  and  instructive  of  any  ever  written  of  an 
American  language.  It  is  the  result  of  nigh  half  a  century  of  con- 
centrated study,  and  we  may  well  doubt  if  ever  again  a  person  will 
be  found  who  will  combine  the  time,  the  opportunities,  and  the 
ability  to  make  an  equal  analysis  of  the  language. 

Mr.  Byington  also  prepared  a  Choctaw  dictionary,  containing  about 
15,000  words,  which  remains  in  manuscript,  in  the  possession  of  his 
family. 
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Id  cynnmenciiig  the  stadf  of  Choctaw,  tlKne  accustomed  only  to  T:«g»wh 
and  oognate  tangnagee  will  disoovvr  many  pecaliaritiM.  Some  of  them 
are  ax  foQcTws : 

1.  The  want  of  the  Terb  **to  be"  as  a  dedinable  word. 

2.  Tlie  want  of  personal  pronoons  in  the  third  penons,  nn^nlar  and 
plural. 

3.  Tlie  want  of  a  plural  form  in  many  noons,  verbs  and  a^jectfres. 

4.  The  irregular  manner  in  which  the  plural  is  made. 

5.  Tlie  want  of  a  paHnve  vovoe  in  some  verbs,  and  its  irregular  forma- 
tion. 

6.  Tlie  order  of  words  in  a  clause  or  sentence. 

7.  Tlie  nse  of  pre-positive  particles,  or  prefixes. 
B.  The  use  of  poKt-positive  particles,  or  suflixes. 

9.  The  use  of  fragmentary  prcooons,  simple  and  compound. 

10.  Tlie  repetition  of  pronouns. 

11.  Tlie  numerous  ground-forms  of  the  verbs,  arising  from  internal 
changes  in  the  primary  root< 

12.  Tlie  negative  forms  of  verbs,  adjectives,  and  fragmentary  pronouns. 

13.  Tlie  causative  forms  of  vcrbs/ 

14.  Tlie  internal  dianges  in  the  causative  forms. 

15.  Tlie  unifomiity  of  grammatical  forms  and  stmcturc. 

10.  Tlie  extent  to  which  the  rough  aspirate  h  supplies  the  want  of  the 
verb  of  existence. 

17.  Tlie  difficulties  in  resolving  and  translating  the  article-pronouns. 

PART  FIRST. 
OKTIIOGRAPnY. 

1.    THE  AIJ'UAUKT. 

ConsonaiiiK.  vowels,  diphthongs,  nasals,  and  aspirates  are  used. 
Letters.  Names  and  values . 


A  a 

a  or  ah,  a  broad,  as  in  father. 

Vv 

&  shoi*t,  as  a  in  vial,  or  u  in  sun. 

Hh 

lK3 

Ch  di 

(•he 

Ke 

a  lonjr,  as  in  made,  or  o  in  there 

Ff 

to. 

11  h 

he 

111  hi 

hie 

W7U.3  ^'^^  {Brlntoii. 

I  i  e  as  i  in  marine,  and  short  as  i  in  pin. 

Kk  ke 

LI  le 

Mm  me 

N  n  ne 

Go  o  as  in  note. 

Pp  pe 

8  s  se 

8h  sh  she 

U  u  oo  as  in  took,  or  u  as  in  fnll. 

W  w  we 

Y  y  ye. 

Nasals:  3,  o,  u,  i. 

2.    REMARKS  ON   THE  ALPHABET. 

Tlie  vowel  v  lias  heretofore  been  called  H  short.  But  the  Choctaws 
give  it  the  sound  of  &  sliort,  and  when  lengthened  it  passes  into  a  long  ; 
as,  vhi,  to  kill ;  abi,  to  kill. 

HI,  hi,  is  an  aspirated  1,  when  at  the  beginning  of  a  syllable ;  when  it 
closes  a  syllabic,  it  is  111 ;  as,  hlibata,  a  buckskin  thong  ;  tulhko,  buck- 
skin leather. 

II,  h,  has  two  sounds,  one  a  smooth  aspirate,  as  in  hina,  a  road ;  the 
other  rough,  as  in  tahli,  to  finish. 

K,  k,  has  two  sounds,  one  sharp,  as  in  oka,  water ;  the  other  rough,  as 
in  the  article-pronoun  okvt,  oke.  In  order  to  express  the  sound  fully,  the 
latter  might  bo  spelled  okhvt,  oklie. 

The  vowels  have  the  continental  sounds. 

The  diphthongs  are:  ai,  pronounced  as  i  in  pine;  and  au,  as  ow  in  now. 

8.    THE  KABALB. 

These  are  not  represented  by  independent  letters,  but  by  a  line  drawn 
under  tlie  vowels,  thus :  Ji,  i,  o,  ij,  pronounced  ang,  ingv  ong,  ung,  with 
slight  variations  depending  upon  the  next  succeeding  consonant. 

V  nasalized,  passes  into  ^. 

e        **  **        **    i. 

ai       **  '*        '*    .>y,  as  fal^iya,  to  l)e  long,  falaya,  being  long. 

au      '*  **        **    aw,  as  laua,  to  bo  many,  l§wa,  being  many. 

The  luisal  sounds  increase  the  distinctive  power  of  the  words  in  which 
they  o<;cur.  For  instance,  the  article-pronouns  n  definite  and  o  distinc- 
tive are  made  more  definite  and  distinctive  by  the  nasal  mark.  This  is 
also  true  of  adverbs  of  aflirnuition  and  negation  ;  verbs  and  adverbs  take 
the  nasals  as  intensivos  ;  ij^  yes  it  is  ;  \i!j^  no  it  is  not ;  keyij,  no  it  is  not ; 
chito,  large  ;  chito,  being  large,  the  large  one.  The  nasal  sound  implies 
emphasis,  and  distinctiveness  by  comparison. 

4.    SOUNDS   WANTING. 

The  consonants  c,  d,  g,  j,  q»  r,  v,  x,  and  z,  are  absent  in  Choctaw. 
Double  consonants,  such  as  br,  dr,  tl,  bt,  nt,  st,  arc  of  difficult  articula- 
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tion  to  the  iiatives.  When  such  sounds  occur  in  proper  names,  as  in  the 
Bible,  they  substitute  others,  as  follows  :  for  c  soft  they  use  s,  as  Cyrus, 
Sailas;  for  c  hard,  k,  as  Canaan,  Kenan;  for  eh  hard,  k,  as  Enoch,  £nak; 
for  d,  1,  as  David,  Lewi ;  or  else  t,  as  Daniel,  Taniel  or  Tanili ;  for  g  soft 
and  for  j,  ch,  as  Gentile,  Chentail,  Jew,  Chu  ;  for  g,  ko  or  ku,  as  queen, 
kuwin,  or  kowin  ;  for  r,  1,  as  Rachel,  Lechel,  but  at  the  end  of  a  syllable 
it  is  dropi>ed,  as  Peter,  Peta  ;  for  v,  f  or  w,  as  Levi,  Lcfai,  David,  Lewi  ; 
for  X,  ks,  as  Exodus,  Eksotus  ;  for  z,  s,  as  Zaccheus,  Sakevs.  When 
two  consonants  come  together,  a  short  vowel  is  sometimes  inserted,  or 
one  is  prefixed :  as,  wheat,  wohct ;  Andrew,  Antilu  ;  bridle,  bilitel ; 
Stephen,  Istifin ;  Reid,  Olit. 

5.    COXTRACTIOKS. 

Contractions  by  the  elision  of  vowels  or  consonants  are  frequent  in  both 
simple  and  compound  words  and  phrases.     A  few  examples  are  given  : 
chuka  §y  ont  antah,  for  onvt  antah,  he  goes  to  and  stays  at  the  house, 
anont  ^ya,  for  anolit  $yah,  he  goes  along  and  tells  it. 
bot  vbi,  for  bolit  vbih,  he  beats  and  kills, 
chukachvfa,  for  chuka  achvfa,  a  family, 
chukfushe,  for  chukti  ushi,  a  lamb, 
issakshup,  for  issi  hakshup,  a  deer  skin, 
siaknip,  for  sa  haknip,  my  body. 

6.    CONSONANT  CHANGES. 

The  following  change  of  the  consonants  may  take  place  :  ch  may  change 
to  sh  :  ochiah,  she  draws  water ;  oshtiah,  she  goes  to  draw  water  ;  tanchi, 
com,  tashishi,  corn-fodder.  Sh  may  change  to  t,  as  in  the  article-pro- 
noun osh,  ot.  K  and  t,  and  1  and  m,  are  interchangeable  in  a  few  words: 
as  ikhana  to  ithana,  to  know  ;  oktvni  to  ottvni,  to  appear ;  omba  to  oma, 
to  rain  ;  yukpa  changes  to  yuppa,  to  be  pleased. 

7.  VOWEL   CHANGES. 

a  shortened  becomes  v,  as  chumpa,  to  buy,  chumpvt  iah,  he  goes  to 
buy. 

c  shortened  becomes  i,  as  eraah,  imah,  he  gives. 

6  shortened  becomes  ii,  as  tok,  tuk,  it  was,  liommah  it  is  red,  humraah 
it  is  reddish. 

v  lengthened  becomes  a. 

T  lengthened  l)ecomes  e,  as  x)isah,  i>esah,  he  sees. 

ft  lengthened  becomes  o. 

o  in  holissoh  becomes  i  in  hollisichih,  he  writes. 

a  in  momah  becomes  i  in  mominchili. 

8.  NASAL   CHANGES. 

Exact  rules  for  these  rhangcs  are  not  easily  given.  The  nasals  5,  i,  o, 
n,  stand  before  the  consonants  f,  h,  hi,  k,  n,  s,  sli,  w,  and  y ;  as  i  fuli,  his 
switch  ;  i  hoUisso,  his  book  ;  i  kana,  his  friend  ;  i  wak,  his  cow  ;  i  yuka, 
his  prisoner.  The  nasal  marks  are  changed  to  the  letter  m  before  the 
diphthongs,  the  vowels,  and  the  consonants  b,  m,  and  p;  and  to  the  letter 
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n  before  ch,  Ui,  1,  and  t ;  but  to  these  rules  there  are  exceptions ;  as,  imi 
shilombish,  his  spirit ;  i  ponaklo,  to  inquii«  of  him ;  nan  anoli,  an  in- 
former ;  nan  illi,  death.  The  position  of  the  organs  of  speech  preparatory 
to  the  utterance  of  the  succeeding  letter  causes  a  change  in  the  nasal 
sound  ;  as,  i  wak,  his  cow  ;  im  issuba,  his  hoi*se  ;  in  chuka,  his  house. 

9.   DOUBLED  CONSONANTS. 

Consonants  are  doubled  in  the  intensive  form  of  verbs  and  adjectives  ; 
as, 

alota,  to  be  full.  vllota,  to  be  quite  full, 

anoa,  to  be  reported.  vnnoa,  to  be  commonly  reported, 

anumpa,  to  be  six>ken.  vnnumpa,  to  be  much  spoken, 

himak,  now.  himmak,  hereafter,  after  all. 

pila,  thither.  pilla,  aw^ay  there, 

kvnia,  gone.  kvnnia,  really  gone. 

When  the  consonant  y  is  driubled,  the  first  one  is  transformed  into  i ; 
as, 
hoyo,  to  look  for.  hoiya,  to  look  for  earnestly, 

ayukpa,  to  be  glad  of.  aiyukpa,  to  be  very  glad  of. 

ayohmi,  to  do  so  there.  aiyohmi,  to  do  so  really. 

10.    SYLLABIFICATION. 

Syllables  usually  terminate  in  a  vowel  sound,  but  may  end  with  a  con- 
sonant. When  two  simple  consonants  occur  in  the  same  word,  the  first 
ends  one  syllable  and  the  second  commences  the  succeeding  one  ;  as, 
bvnna,  to  want ;  tohbi,  to  be  white.  The  double  consonants  cli,  sh,  hi, 
and  Ih,  are  inseparable.  The  long  vowels  have  their  full  sound  in  all  ao 
cented  syllables,  except  the  vowel  i,  which  is  occasionally  short,  as  in  sipsi, 
a  poplar,  illi,  to  die.  Iil  words  of  two  or  more  syllables  the  accented  syl- 
lable takes  a  consonant,  which  is  heanl  in  both  syllables;  as,  hina,  a  word, 
pronounced  hinna.  In  some  words  the  consonant  is  doubled  ;  as,  illi,  to 
die  ;  putta,  all.  In  a  few  instances  the  mark  '  has  been  used  to  mdicate 
emphasis  and  the  imperative  mood;  as,  Luke  X.  37,  i  nukh^klo  tok  a',  he 
that  showed  mercy  on  him.  * 

11.    ACCENT. 

In  words  of  two  or  more  syllables  the  penult  is  accented  ;  as,  kan'chi, 
to  sell ;  ano '  li,  to  relate.  In  words  of  four  or  more  syllables  there  is  a 
secondary  accent  on  the  second  syllable  liefore  the  penult ;  as,  po'hlomoli, 
to  double  them  up  ;  anum'pohon'li,  to  keep  talking.  There  is  another 
accent  which  falls  on  the  final  syllable  of  such  words  as  in  English  are 
followed  by  marks  of  punctuation,  from  the  comma  to  the  period.  It  is 
called  the  pause  accent.  Consonants  take  the  accent  merely,  while  final 
vowels  take  the  rough  aspirate  h  suffixed. 

12.    DIVISION   OF   WORDS. 

All  simple  words  are  written  separately.  There  are,  however,  words 
compounded  with  prefixes,  suffixes,  and  inseparable  pronouns,  which  are 
written  as  one.  But  to  avoid  confusion,  whenever  it  is  possible,  the  ele- 
ments of  each  clause  are  written  and  printed  separately. 
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13.   ARRANGEMENT  OP   WORDS  IN   A  BBNTENCE. 

1.  The  connective. 

2.  The  subject  and  its  modifications. 
8.  The  object  and  its  modifications. 

4.  The  verb  or  predicate,  with  its  modifications. 

5.  Time  when  comes  both  before  and  after  the  subject. 

Time  how  long  is  similarly  placed,  and  also  at  the  close  of  the  sen- 
tence ;  Luke  I.  24 ;  IV.  25. 

6.  Instrument  and  means,  with  modifications,  precede  the  verb. 

7.  Adjectives  follow  nouns. 

8.  Adverbs  follow  verbs,  adjectives,  and  a^lverbs. 

9.  Infinitives  precede  tlie  word  on  which  tliey  depend. 

10.  The  place  where,  comes  next  after  the  time  when. 

11.  The  imperative  follows  the  noun  which  is  its  object;  Luke  I.  3,  9. 

12.  The  predicate  is  often  at  or  near  the  close  of  the  sentence.     See 
Mat.  V.  1 — 12  verses. 

PART  SECOND. 

GRAMMATICAL  FORMS  AND  INFLECTIONS. 

PARTS  OP   SPEECH. 

There  are  in  Choctaw  nine  sorts  of  words,  or  parts  of  speech,  namely : 

1.  Article-pronouns,  or  post-positive  particles. 

2.  Pronouns,  or  substitutes. 

3.  Verbs. 

4.  Prepositions,  or  prc-positive  particles. 

5.  Nouns,  or  names. 

6.  Adjectives,  or  attributes. 

7.  Adverbs,  or  modifiers. 

8.  Conjunctions,  or  connectives. 

9.  Interjections,  or  exclamatioiLs. 

CHAPTER  I. 

THE   ARTICLE-PRONOUNS. 

S  1.  This  Ls  the  most  difiicult  part  of  (^loctiiw  Grammar.  The  want  of 
separate  words  cori-esiHmdin«r  to  the  Enf,rlish  ai-tiolcs,  of  the  i>ersonal  pro- 
nouns in  the  third  persons  singular  and  plunil,  the  relative  ))rououns 
single  and  double,  and  the  copulas,  is  mucli  felt  })y  Anioricans  in  sti dying 
tins  language.  The  article-pronouns  are  used  to  supply  these  wants  in  a 
great  variety  of  ways.  They  do  not  always  admit  of  a  translation.  They 
often  merely  indicate  the  case  of  a  word  or  claiist*.  An  accurate  and  full 
explanation  of  them  is  not  attempted.  Only  a  few  lejuling  remarks  and 
rules  are  presenU^d. 

§  2.  The  use  of  the  article-pronouns  is  for  definite  and  distinctive  speci- 
fication, limitation,  emphasis,  and  prominence,  and  to  show  the  connection 
and  relation  which  one  woixl,  paragniph,  or  clause  bears  to  another. 


g  3,  Tliey  are  placed  after  nousa  and  pronotuis  with  their  attributes, 
I  dllar  verbs,  adverbs,  and  their  attribut«fs  after  prepositions  and  conjuuc- 
They   ara  definile,  dJHtinctive,  and  contradict inctive,  aubjci^tive, 
olyeftive,  and  copulative.     A  part  of  speech  can  take  mor«  than  one  at 


» 


g  4.  They  may  be  translated  by  (1)  the  articles  a,  an,  the,  (2)  tlie  ai^'ec- 
tive  pronouns  one,  ones,  Home,  (8)  the  personal  prononns  he,  she,  it,  they, 
in  the  nominative  case,  and  him,  ber,  it,  tbem,  ia  the  oblique  cose,  (4)  the 
relatives  who,  wbicli,  what,  that,  in  tito  uomJnHtive  case,  and  whom,  which, 
what,  that  in  the  oblique  case,  (5)  by  the  double  relatives  he  who,  she 
who,  that  which,  and  they  who,  (C)  and  by  the  one  who,  the  ones  who, 
uul  the  ones  whom.     Often  they  are  not  to  be  translated  in  Engliali. 

g  0.  The  primary  or  ground  foiiuB  of  the  article-i)ronouns  arv  a  defhiite, 
and  o  distinctive.  They  are  used  (ll  as  articles,  |2)  as  personal  pronouns 
in  the  third  persons  singular  and  plural,  (3)  as  relative  pronouns,  single 
luid  double,  in  both  numbers,  1,4)  as  adjective  pronounH.  (5j  as  copulas. 

g  6.  a.  is  definite,  and  when  usiKi  as  an  article  is  much  like  the  English 
article  IA0,  though  it  is  also  translated  by  a,  or  an.,  o  is  distinctive,  and 
corresponds  to  tlie  indeKnite  u  or  an  in  English,  or  to  tlie  adjective  pro- 
nouns one,  ones,  some,  n  imphes  certain  knowledge,  while  o  ignores 
Other  objects  and  does  not  make  certiun  the  objects  it  speciliea  otherwise 
than  that  they  belong  to  one  species  or  kind.  O  is  onphatic.  Both  are 
used  for  sp^ifi cation,  emphasis,  and  case.' 

g  7.  In  the  obhqne  case  nouns  are  sometimes  found  without  either  of 
them.  And  when  tliey  are  used,  they  may  be  rendered  by  either  of  tlie 
articles,  or  as  mentioned  above. 

g  9.  The  article-pronouns  have  (1)  variations,  and  (2)  modili cations. 

g  9.   a    PKHNITB. 

n  may  be  varied  by  becoming  v,  e,  or  i, 

It  is  modified  by  suffixing  various  letters,  which  niter  its  HJgnili cation. 


f  spwcli  nil 

iiihro 

ugh  Ihc  -holr  luiRiuuiP,  md 

am.bi 

fb.  BjilKUm  eipwn.  Ihr  Uoob 

\e  plunU  at  Ihi 

without  U»  UUrd  pFnoD},  U» 

ftimn  u  deflolic.  u»  mtur  u  m 

iiilncOw.     Tht 

•>■  (ihinlt,  hi 

•-"n. 

'•dtoUncUn;-  uidof  tliEHiHiri 

iMcpcnoDHpT. 

uul  Uk,  he  Hn- "  U>e  lllltnncc  be 

'     TtlCdlltlD 

Iiiw,  bol  iHOd. 

vemphuli 

wttlch 

VduMotiUlHl  pxriKirttttac 

dEllnllr  iM™-  or  llinlU  thr  1 

»«ra.ta«»1rtn.i.i>t.ci.    vno,  1 

Ili».Hr>»i> 

c  tnnkuT  Mug  ujil  »•«««! 

m—«aulU,p«Ma\.J.- 

nntJ  Ijy  ■  mrb, 

■olhei 

tlWICHUI1*.l.i1cni>lto.    ThII., 

knnllc.nlKMl] 

.rfgr 

At  LlmU  at  (nrihlDi,  U  bonim 
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It  adds  t,  to  form  the  nominative  case,  at,  vt,  et,  it; 
a  nasal  sound,  to  form  the  oblique  case,  %,  i; 
h,  to  form  an  affirmative  (predicate  definite),  ah,  it  is  the; 
h,  and  varies  to  e,  to  form  an  affirmative  (predicate  absolute), 

eh,  it  is; 
k,  to  form  a  determinate  definite,  ak,  the,  that;  and  kvt,  ket, 

kit; 
sh,  to  form  a  renewed  mention  definite,  ash,  vsh,  the  said,  the 

same; 
mo,  to  form  a  renewed  mention  distinctive,  amo,  vmo,  the  ones. 
It  prefixes  m  in  mvt,  ma,  mak,  to  express  a  simultaneous,  or  concomi- 
tant object  or  act,  the  too ;  e,  g,  Luke  XYI.  25,  8v«o  ma !  Son !  (i.  e. 
thou,  too,  my  son). 

§  10.    O   DISTINCTIVE. 

O  is  modified  in  a  similar  manner. 

It  adds  sh,  t,  or  cha,  to  form  the  nominative,  osh,  ot,  ocha; 
a  nasal  to  form  the  oblique  case,  q,  ona; 

h,  to  form  an  affirmative  (predicate  distinctive),  oh,  that  is  so; 
k,  to  form  a  tleterminate  distinctive,  ok,  that  one  is  so; 
sh,  to  form  a  renewed  mention  distinctive,  osh,  the  said  ones; 
mo,  to  form  a  renewed  mention  concomitant,  omo,  the  said 

ones,  too; 
kb,  to  form  an  optative,  okb,  oh,  that  it  were  so; 
km,  to  form  a  conditional,  okm,  if  it  were  so; 
keh,  to  form  an  affirmative  contradistinctive,  okeh,  it  is  so  and 

not  otherwise; 
t,  clia,  and  na,  to  form  connectives. 
§  11.  The  definite*  and  the  distinctive  are  both  used  separately  after  one 
subject,  and  then  the  definite  follows  the  noun,  and  the  distinctive  its 
modification.  Thus  John  TIT.  1,  Hatak  vt  Falisi  yosh,  a  man  who  was  a 
Pharisee ;  Luke  X.  39,  itibapishi  hvt  Melf  hohchifo  hosh,  a  sister  whose 
name  was  Mary.  The  distinctive  may  also  be  used  first,  and  the  definite 
follow  the  modification  ;  Luke  XI.  27,  ikfoka  yvt  yummak  osh,  the  womb 
that. 

§  12.  These  two  article-pronouns  and  their  modifications  combine  with 
each  other  to  form  the  third  class,  the  contradistinctiveb. 

§  13.    THE   CONTRADI8TINCTIVE8. 

The  definite  a  in  combination  with  the  distinctive  o : 
at,  et,  vt,  take  o  to  fonn  a  contradistinctive  a,  to,  eto,  uto,  nom.  case. 
$  in  the  oblique  case  changes  to  an  and  takes  o,  ano,  vno. 
ak  takes  o  to  make  the  determinate  contradistinctive,  ako. 
mak  takes  o  to  make  a  simultaneous  or  successive  contradistinctive, 
mako. 
mvt  in  the  nominative  case  takes  o  to  form  a  contradistinctive,  mvto. 
ma  in  the  oblique  case  becomes  man,  and  takes  o,  mano. 
ak  becomes  ok  in  ak  ok,  for  intensity  of  specification, 
mak  takes  ok  in  mak  ok,  for  the  same  reason. 
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a  takes  mo  to  form  a  defiiiite  and  indeclinable  renewed  mention  in 
recent  past  time,  as  Luke  XYI.  13,  achvfa  kamo,  the  one. 

The  distinctive  o  in  combination  with  the  definite  a  : 

ok  takes  vt  in  okvt,  nom.  case,  contradistinctiye. 

ok  takes  a  in  oka,  oblique  case. 

ok  takes  ah  in  okah,  a  distinctive  and  definite  predicate. 

ok  takes  eh  in  okeh,  a  distinctive  and  absolute  predicate. 

ok  takes  ato,  vta,  in  okvta,  nom.  and  okanto. 

ok  takes  ano  or  vno  in  okvno,  oblique  case. 

ok  takes  ak  in  okak,  to  double  the  definitive  force  of  the  pronoun. 

ok  ak  takes  the  pronoun  o  in  okakosh,  okako,  as  a  strong  definite  and 
concessive,  Mark  XV.  31. 

o  takes  mo  in  omo,  renewed  mention  in  the  remote  past  tense,  inde- 
clinable. 

§  14.  The  following  table  presents  the  values  and  significations  of  the 
article-pronoims  and  their  modifying  particles,  in  a  brief  and  compre- 
hensive manner: 

a,'  V,  e,  i,  definite,  implying  knowledge  of  the  thing,  act  or  individual 
named ;  as,  wak  a,  the  cow,  not  a  or  some  cow. 

o,  distinctive,  generic,  implying  kind  and  ignoring  other  objects,  but 
not  rendering  the  thing,  act,  or  individual  certain.  It  does  not  specify 
particular  objects,  but  merely  distinguishes  them  ;  as,  wak  o,  a  cow,  not 
a  horse. 

ch,  connective,  and. 

h,  predicative  or  affirmative,  the  sign  of  existence. 

k,  determinate  or  demonstrative,  that,  the. 

kb,  optative,  wishing  it  were  so,  oh  that ;  definite  ;  the  distinctive  form 
is  okb. 

km,  suppositive,  conditional,  or  contingent,  if,  when,  provided ;  definite ; 
the  distinctive  form  is  okm. 

m,  successive,  simultaneous,  compellative,  when,  then,  also,  too,  oh. 

mo,  renewed  mention  distinctive,  the  same,  the  said ;  omo,  remotely 
past ;  amo,  recently  past. 

sh,  renewed  mention  definite  of  recent  past  time. 

shkeh,  definite  affirmation,  it  is. 

okeh,  distinctive  affirmation,  it  is  so  and  not  otherwise. 

t,  connective,  continuative,  definite  ;  a  copula,  and. 

y,  euphonic. 

^  Qf  h  nasals,  objectives  and  copulas. 

In  order  that  these  modifications  may  be  more  perfectly  understood, 
some  further  explanations  of  the  most  important  of  them  are  added. 

§  15.  h  predicative,  or  affirmative.  The  verb  of  existence,  to  be,  does 
not  occur  in  Choctaw,  and  this  particle  supplies  its  place.  It  is  suffixed 
to  nouns,  pronouns,  infinitives,  adjectives,  adverbs,  preiK>sitions,  coiyunc- 
tions,  and  article-pronouns,  which  end  in  a  vowel,  to  form  a  proposition  ; 
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when  they  end  in  a  consonant,  the  consonant  receives  an  accent  called  the 
substantive  verb  accent.     Examples : 

Vila,  a  child.  vllah,  it  is  a  child. 

vno,  I.  vnoh,  it  is  I. 

takchi,  to  tie.  takchih,  he  ties. 

kvUo,  strong.  kvlloh,  he  is  strong. 

fehna,  very.  fehnah,  it  is  very. 

anukaka,  within.  an^ikakah,  it  is  within. 

minti,  come.  mintih,  it  is  come. 

mihma,  and.  mihmah,  and  it  is. 

a,  the.  ah,  it  is  the. 

o,  a,  one.  oh,  it  is  a,  it  is  one. 

he,  will,  shall.  heh,  it  will  be,  it  shaU  be. 

hatak,  man.  hatak',  it  is  a  man. 

chukvsh,  heart.  chukvsh',  it  is  the  heart. 

tuk,  tok,  was,  has      en.  ti;k',  tok',  it  was,  it  has  been. 

This  particle  is  not  subject  to  any  change  for  person,  number,  or  gender. 
Its  place  is  at  the  end  of  a  proposition.  In  such  expressions  as  kullo 
fehnah,  he  is  very  strong,  the  h  is  removed  from  kulloh,  he  is  strong,  to 
the  end  of  the  sentence.  When  used  with  a  verb  and  article-pronoun,  it 
is  in  printing  often  prefixed  to  the  latter,  instead  of  beiiig  suffixed  to  the 
former,  where  it  properly  belongs ;  as,  achi  hokeh,  for  achih  okeh,  he 
there  says. 

g  10.  k  determinate.  This  particle  limits  with  precision  the  word  to 
which  it  is  joined, — just  that  much,  no  more,  no  less,  and  no  other.  Like 
h,  it  is  a  suffix,  although  it  is  often  written  as  a  prefix  of  the  following 
word.  Thus,  ilvppvt  achukma  kvt  yummak  o  i  shahli  hokeh,  this  in  good- 
ness is  better  than  that,  should  be  ilvppvt  achukmak  vt  yummak  n  i 
shahlih  oke.  The  particle  k  is  also  used  as  a  prefix  to  a  vowel  in  the  past 
and  future  tenses  of  verbs  in  the  negative  forms,  where  it  has  reference  to 
the  verb,  in  order  to  limit  it  in  this  form  ;  as,  ik  kvUo  ke  tuk,  which 
should  be  written,  ik  kvllok  etuk.  In  renewed  mention  in  remote  past 
time,  k  is  changed  to  ch,  as  chash,  chamo,  for  kash,  kamo  ;  and  in  some 
instances  h  and  k  are  interchangeable,  as  nachi  yim  mikvt  or  nachi  yim 
mihvt,  thy  faith. 

§  17.  in  successive,  simultaneous,  compellative.  This  is  a  prefix,  never 
a  suffix,  of  a.  It  may  be  translated  after  nouns  by,  the  also,  the  too;  and 
after  verbs  by  when,  then,  when  then,  then  when.  Examples :  iyi  ma, 
the  feet  too  ;  vmoshi  mvto,  as  for  my  uncle,  he  too ;  .;iki  mvno,  as  for  my 
father,  him  also.  As  a  compellative  it  is  prefixed  to  ah  ;  miko  mah,  a 
king.  It  is  prefixed  to  ak  to  make  a  definite  expression  that  something  is 
just  now  gone  before,  or  will  next  follow,  or  is  now  passing;  as,  ia  lih  mak 
okeh,  I  am  going  now. 

§  18.  The  form  shkcli.      The  absolute  article-pronoun  termination 
shkeh  is  definite,  and  follows  verbs,  adjectives,  and  adverbs  in  the  present 
and  future  tenses,  and  the  pronouns  sia,  chia,  I,  thou,  etc. 
ia  lish  keh,  I  go,  absolutely,  present  tense,  I  am  going,  I  am  off. 
ia  lash  keh,  I  shall  go,  I  will  go,  let  me  go,  let  me  off. 
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The  distinctiye  fonn  is  seen  in  ia  li  hok  eh,  I  go  instead  of  doing  some- 
thing else  ;  ia  lish,  I  go,  and  k  that,  eh,  it  is ;  ia  la  chi  shk  eh,  go  I  will 
and  that  it  is;  ia  lashke,  indefinite  and  remote  future  for  ia  la  heshke. 

§  19.  The  conditional  forms  km  definite,  and  okm  distinctive. 

The  definite  conditional  is  formed  from  k  determinate  and  suffix  of  a 
word,  and  m  a  successive  and  prefix  of  a,  kma.  Luke  XII.  53;  ia  lih,  I 
go;  ia  lik,  a  determinate  act;  ia  lik  ma,  when  I  go  then. 

The  distinctive  conditional  is  made  by  the  pronoun  o  before  k  in  okm; 
ia  li  hokma,  if  I  go,  suppose  I  go;  km  and  okm  take  the  definite  a  with 
its  modifications. 

§  20.  The  optative  forms  kb  definite  and  okb  distinctive.  These  par- 
ticles form  the  optative  mood,  by  prefixing  the  infinitive  of  the  verb. 

§  21.  Y  is  used  as  a  prefix  to  a  and  o.  It  is  euphonic  after  the  vowels 
a,  i,  o,  and  before  a  and  o;  vlla  yvt,  vlla  yosh,  ushi  yvt,  in  place  of  vlla  vt 
▼Ua  osh,  vshi  vt. 

§  22.  The  definite  article-pronoun  of  comparison  or  contrast.  This  is 
used  to  specify  objects  either  as  inferior  or  superior  to  others  when  placed 
in  contrast,  corresponding  to  the  phrases  ''how  much  more,"  ''how  much 
less,"  especially  with  definite  and  pointed  emphasis.  The  simple  form  is 
het  in  the  nominative,  and  hi  in  the  oblique  case.  But  these  are  not  in 
use.    The  compound  forms  only  are  used.     • 

Nom.  case,      ak  het,  mak  het,  okak  het. 

Oblique  case,  ak  hi,  mak  hi,  okak  hi. 

Contradistinctive  form. 

Nom.  case,      ak  heto,  mak  heto,  okak  heto. 

Oblique  case,  ak  heno,  mak  heno,  okak  heno. 

Conditional  form. 

Nom.  case,  k  mak  het  *  Oblique  case,  k  mak  hi 

ok  mak  het  ok  mak  hi 

k  mak  heto  k  mak  heno 

ok  mak  heto.  ok  mak  heno. 

Examples  of  the  use  of  these  pronouns  where  a  contrast  is  expressed 
may  be  found  in  John  III.  20,  hokakheto.  Mat.  XXIII.  26,  yokakheto,  1 
John  V.  9,  2  Cor.  III.  8,  9,  Luke  X.  35,  John  VIII.  4. 

§  22.    OEl^ERAL  TABLE  OF   DECLENSIONS  OF  THE  ARTICLE-PRONOUNS. 

The  definite: 

Nom.  case,    at,  vt,  et,  it. 

Oblique  case,  ^  i,  i. 
The  distinctive: 

Nom.  case,     osh,  ot,  ooha. 

Oblique  case,  o,  o,  ona. 
The  contradistinctive: 

Nom.  case,     ato,  vto,  eto,  heto,  anto,  atoha. 

Oblique  case,  ano,  vno,  eno,  heno,  ano,  anoha. 
Or  in  one  table : 
Nom.  case,  at,  vt,  et,  it,  het;  osh,  ot,  ocha;  ato,  vto,  eto,  heto;  anto,  atoha. 
Oblique  case,  a,  ^  i,  f,  hi;  o,  o,  ona;  ano,  vno,  eno,  heno;  ano,  anoha. 
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§  24.    TRANSLATION   OF  THE  ARTICLK-FR0N0UN8,  AND  THEIR 

MODIFICATIONS. 

a  definite.  Wlien  a  immediately  follows  a  noun  it  may  generaUy 
be  translated  by  the  article,  or  else  omitted.  When  any  verb  is  under- 
stood in  connection  with  a  noun,  a  should  be  translated  by  a  relative  pro- 
noun;  as,  Atvm  ak  osh  hatak  moma  i  tikba  hatok,  Adam  he  was  of  all  men 
the  first  of  them  he  was ;  Adam  the  one  who  of  all  men  was  the  first. 
When  a  modifying  word  or  words  follow  the  noun,  the  particle  comes  last; 
as,  miko  vt  mintih,  the  king  comes;  miko  ^  pisah,  the  king  he  sees  (regem 
videt);  miko  chito  vt  mintih,  the  great  king  comes;  miko  chito  §  pisah,  he 
sees  the  great  king.  The  particle  follows  pronouns  and  designates  their 
cases,  vno  vt,  I;  vno  ^  me. 

§  25.  o  distinctive.  When  it  follows  nouns  it  denotes  them  as  un- 
known; nvni  chaha  yo,  a  mountain;  the  particular  mountain  is  not  known, 
but  it  is  made  a  distinctive  object,  a  mountain  and  not  a  plain,  or  other 
place.  The  difference  between  a  and  o  may  be  seen  in  Mat.  XVII.  1, 
and  9,  uvnih  chaha  yo,  .a  mountain;  nvnih  chaha  ya,  the  mountain.  It  has 
an  emphatic  and  prominent  meaning  in  such  sentences  as  Gal.  IV.  2,  Pal 
sia  hosh,  I,  Paul;  Acts  VIII.  20,  Chihowa  yosh  nan  ima  y§,  the  gift  of 
God;  Acts  V.  4,  hatak  o,  men.  Like  a,  it  is  rendered  by  the  personal  pro- 
nouns in  both  cases  and  numbers,  he,  she,  it,  they,  liim,  her,  it,  them, 
and  by  the  relative  and  double  pronouns.  It  has  a  coutradistinctive  sense 
in  siicli  expressions  as  Mat.  XXV.  3,  bila  yano,  as  for  the  oil,  in  distinction 
from  the  lamps.  It  is  used  after  verbs,  and  with  some  conjimctions,  to 
render  a  distinct  reason  for  an  action;  as,  Luke  XI.  37,  ont  chukowa  cha, 
impa  chi  hosh  binili  tok,  he  came  in  and  sat  down  for  to  eat.  It  has  a 
oncessive  sense  when  combined  with  the  particles  ok  ak ;  as,  yohmic 
hokak  o,  although  it  is  so. 

Sometimes  the  article-pronouns  are  used  to  translate  the  articles  a 
and  the,  and  sometimes  they  are  used  in  Choctaw  where  the  articles  do 
not  occur  in  Englisli.  Some  examples  from  Mark  I.  will  illustrate  tliis. 
The  l)egi]inin<^,  vmmonak  vt;  the  gospel,  vbanuinpa;  the  son  of  Jehovah, 
Chihowa  ushi;  the  way,  ataya  yjj;  the  river  of  Jordan,  Chatan  okhina  yako; 
John,  Chanvt;  Jordan,  Chatan  ako;  Jesus,  Chisvs  vt;  jf  girdle,  vskofvciii 
yo;  water,  oka  yo;  the  water,  oka  ya;  a  voice,  anumpa  hvt;  the  angels, 
enchel  vlileha  hosh;  the  sea,  ok  hota;  the  ship,  i>eni  ash;  fishers  of  men, 
hatak  hokli  yn;  the  unclean  spirit,  shilombish  okpulo  ash  osh;  the  unclean 
spirits,  shilombish  okpulo  hak. 

Mattli.  XV.  :W:  Mihma  okla  impa  tuk  vt,  ohoyo  vlla  aiena  hokvto  ^sha. 
ho,  hatak  4000  ushta  tok;  And  they  that  did  eat  were  4000  men,  beside 
women  and  ohildi-en.  Hei*e  vt  makes  those  who  ate  definite,  while  ho 
makes  the  women  and  children  distinctive  and  objective. 

Acts  IX.  0.  nanta  hak  o  katiohmi  la  hi  ^'?  What  wilt  thou  have  me  do? 
is  definite;  but,  Acts  XXII.  10:  nanta  ko  katiohmi  la  chi  ho?  is  distiuc- 
tive. 
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g  20.    TABLE  OP  TRANSLATIONS  OP  THE  ARTICLE-PR0N0CN8. 

1.  Nominative  case,  as  articles; 

1.  Definite,  at  vt,  ct,  it,  a,  the. 

2.  Distinctive,  osli,  ot,  oclia.  a,  an,  tlie  one. 

2.  Nom.  case,  as  personal  pronouns; 

1.  Definite,  at,  vt,  et,  it,  he,  she,  it,  they. 

2.  Distinctive,  osh,  ot,  oclia,  he,  she,  it,  they. 

3.  Nom.  case,  as  relative  pronouns; 
Definite,  at,  vt,  et,  it,  who,  which,  what,  that. 

4.  Nom.  case,  as  double  pronouns; 

1.  Definite,  at,  vt,  et^  it,  he  who,  she  who,  that  which,  they  who. 

2.  Distinctive,  osh,  ot,  ocha,  the  one  who,  some  who,  the  ones  who,  any 
one,  some  one,  some  who. 

5.  Renewed  mention; 

1.  Definite,  ash,  the,  the  said,  the  aforesaid. 

2.  Distinctive,  ok,  ak,  osh,  the  one,  any  one  who. 

6.  Contnulistinctive; 

1.  Distinctive,  comi)ound,  ato,  vto,  eto,  he  as  for,  she  as  for,  it  as  for, 
they  as  for  (ho  as  for  him,  etc). 

2.  Definite  comix)und,  okvto,  they  which,  such  as  they.     See  Luke  VII. 
2r,,  XII.  4. 

7.  Definite  distinctives; 

ak  osh,  he  the  one  who,  she  the  one  who^  it  the  one  which,  they  the 
ones  who,  they  who  and  not  others. 

8.  Distinctive  definite; 
ok  vt,  he,  she,  it,  they  particularly. 

9.  Renewed  mention  distinctive; 

ash,  osh,  the  said  he,  the  said  she,  the  siiid  they.     Luke  VII.  20,  hatak 
ash  ot. 

10.  Conditional; 

1.  Definite,  kmvt,  if  the,  when  the,  if  he,  if  she. 

2.  Distinctive,  okmvt,  if  it  were  he  then,  etc. 

3.  Contmdistinctive,  okmvto,  if  then  as  for  him,  etc. 

11.  Oblique  case,  as  articles; 

1.  Defiiute,  a,  i,  a,  an,  the. 

2.  Distinctive,  o,  ouii,  a,  the,  any,  some. 

12.  Oblique  cjise,  as  personal  pronouns; 

1.  Definite,  ^  i,  him,  her,  it,  them. 

2.  Distinctive,  o,  ona,  him.  her,  it,  them. 

13.  Ri^lative  pnmouns; 
Definite,  ^  i,  whom,  which,  what. 

14.  Double  pnmouns; 

1.  Definite,  ^  i,  him  whom,  her  whom,  those  whom. 

2.  Distinctive,  a,  ona,  the  <me  whom. 

15.  Renewed  mention; 
asli,  the  said.     Luke  VII.  10,  Chan  ash  ot. 
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16.  Definite  mnd  distmctire; 
ok  ak  Q,  the  one  whom,  any  one  whom. 

17.  Contradisdnctives; 
anOy  vno,  eno,  as  for  him,  her,  it,  them, 
kvno,  mvno,  okvno. 

18.  Definite  distinctive; 

ak  o,  the  one  whom,  he  whom,  those  whom  and  not  others,    ak  ok, 
Luke  VIII.  12. 

19.  Distinctive  definite; 
aka,  him,  her,  them. 

20.  Renewed  mention  distinctive; 

ash  Q,  the  said. 

21.  Conditional; 

1.  Definite,  kma,  if  him,  if  her,  if  it,  if  them.     Luke  XII.  58. 

2.  Distinctive,  okma,  if  so. 

1.  Definite,  kmvno,  if  him,  etc.,  what  then. 

2.  Distinctive,  okmvno,  if  so  what  then. 

21.  Comparative  forms; 

1.  Nom.  ak  het,  particularly  he,  she,  it,  you,  I,  or  they. 

2.  Oblique,  ak  hi,  particularly  him,  her,  it,  you,  me,  or  them. 

22.  Predicative  form; 

1.  Definite,  ah,  eh,  he  is,  she  is,  it  is,  they  are. 

2.  DiBtinctive,  oh. 

1.  Definite  and  final,  shkeh,  it  is. 

2.  Distinctive  and  final,  okeh,  it  is  so  and  in  no  other  way. 

23.  Ancient  and  sonorous  forms; 
oclia,  hocha,  yocha.  ona,  bona,  yona. 
katoha.  kanoha. 
okakanto.  okakano. 
okakocha.  akakona. 

Tliese  were  formerly  iLsed  by  the  orators  at  the  public  assemblies,  but 
are  now  almost  obsolete.* 

The  compound  forms  often  admit  of  both  the  articles,  the  pronouns, 
and  the  relatives,  in  their  translation;  alam  okash,  he  the  one  who; 
nukhaklo  vkleha  yokvto,  the  last  word  being  composed  of  y  euphonic,  o 
distinctive,  k  demonstrative,  a  definite  (varied  to  v),  t  connective,  and  o 
final,  and  is  in  fonn  a  contra-distinctive,  **the  merciful,  they  who  are  so, 
as  for  them,  they.'* 

§  27.  Position  of  the  article-pronoims.  The  article  and  personal  pro- 
nouns generally  follow  nouns  and  their  attributes.  The  relatives  follow 
pi*onouns,  verbs  and  their  attributes;  vno  vt,  I  who,  ia  li  tuk  vt,  I  who 
went  I,  Svso  ilvppvt  illi  tuk  osh,  falamvt  okchaya  hokc,  Luke  XV.  24. 


>  In  former  times  there  was  a  well  known  solemn  style  which  abounded  In  sonorous  words.  One 
partofa  sentence  was  nicely  balanced  by  another,  and  In  delivery  a  chanting  or  metrical  Intonation 
was  used.  At  the  close  of  each  paragraph  the  orator  would  Invite  the  people  to  listen,  who  would 
In  turn  indicate  approval  by  crying  out  yvmmah !  It  is  that !  (or  **  that's  so*');  and  vlphesa!  It  is 
right!  The  most  ft-equent  peculiarity  of  the  style  was  the  lengthened  pronominal  sufBxes,  as  for 
Instance,  Nan ta  hocha?  What  is  It?  Nana  bona,  something.    {Byington  MSS). 
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The  article-pronouns  are  moveable,  and  may  be  transferred  from  the 
logical  to  the  grammatical  subject,  in  order  that  they  may  retain  their 
character  as  suffixes. 

In  the  tenses,  the  article-pronouns  may  either  precede  the  particle  by 
which  the  tense  is  indicated,  aa,  a  tok,  etok,  itok,  achi,  or  follow  it,  as,  a- 
tuk  a,  a  tok  ^  a  chik  ^  a  tuk  o,  a  tok  o  (literally,  a,  he;  tok,  past  tense 
particle,  did;  o,  it;  he  did  it);  anta  la  chi  hatuk  oke,  Luke  XIX.  5, 1  must 
abide;  hlvpi  sabvnnah  a  tuk,  salt  I  wanted  it  was,  it  was  salt  that  I  wanted, 
h  predicative,  a  a  relative  pronoun. 

§  28.  Change  of  case.  A  peculiarity  in  the  use  of  the  article-pronoun 
with  nouns  is  that  the  nominative  case  changes  to  the  oblique  case  when 
another  subject  is  introduced.  For  example,  Matthew  XIII.  4,  Atuk  osh 
hokchi  ma  na  nihi  kanimi  kvt  hina  lapalika  yo  kaha  tok;  atuk  o  hushi 
puta  kvt  ant  vpvt  tahli  tok.  Here  osh,  nom.  he  (the  sower),  is  changed  to 
ma,  oblique,  before  na  nilii  kanimi  kvt,  another  subject  (some  of  the  seed); 
and  this  latter  nominative  becomes  atuk  o,  oblique,  before  the  next  sub- 
ject, hushi  puta  kvt,  (the  fowls). 

§  29.    USE  OP  THE  ARTICLE-PRONOUN  WITH  NOUNS. 

In  connection  with  nouns,  the  article-pronouns  indicate  case,  and  may 

thus  be  regarded  as  forming  a  sort  of  declension.     For  example: 

hatak,  man,  men. 
Nom.  case.  Oblique  case. 

hatak  okvt,  the  man,  as  a  man.  liatak  amo,  the  said,  the  same  man. 

hatak  okvto,  the  man,  as  for  the  man.    hatak  oka,  as  a  man,  a  man. 

hatak  okmvto,  when  the  men  they.      hatak  okvno,  the  men  they. 

hatak  ash  osh,  men  the  said.  hatak  okmvno,  if  men  then. 

peni,  a  boat,  boats. 

peni  vt,  the  boat,  a  boat. 

peni  o,  a  Iwat,  some  boat. 

peni  mvt,  the  boat  also,  a  boat  too,  or  also. 

peni  vto,  peni  anto,  as  for  the  boat,  contradistinctive. 

peni  mvto,  as  for  the  boat,  also,  then. 

peni  amo,  the  said  boat. 

peni  osh,  a  boat,  one  boat,  the  boats,  some  boats. 

peni  a  tuk,  peni  ya  tok,  the  boat  which  was. 

peni  a  chi,  the  boat  which  will  be. 

peni  a  hinla,  the  boat  which  can  be. 
Example:  Luke  XVII.  32,  Lat  tekchi  a  tok  ^  hvsh  ithaiyanashke,  she 
who  was  the  wife  of  Lot,  her  remember. 

§  30.    TABULAR  LIST  OP  ARTICLE-PRONOUNB. » 


Definite  forms. 
Subjective.  Objective, 

at,  vt,  et,  it,  ish  %  i 

vto,  ato  ano,  vno 


Distinctive  forms. 
Subjective.  Objective, 

osh  o 

okvt  ok§ 


1  Sutjeetipe  and  Ofr/eeftM.— These  expressions  are  used  by  Mr.  Bylngton  rather  In  their  logrlcalthan 
their  grammatical  sense,  and  must  be  so  understood  In  this  Table.  The  list  here  given  la  evidently 
not  oomplete,  but  It  la  accurately  copied  fh>m  hla  latest  reylsion. 
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Definite  forms. 

Distinctive  forms. 

Subjective. 

Objective. 

Subjective. 

Objective. 

mvt 

ma 

okmvt 

okma 

mvto 

mvno 

okbat 

okbeh 

ak,  mak, 

okbato 

okbano 

kmvt 

kma 

omo 

omo 

kmvto 

kmak 

kbat 

kba 

clia 

na* 

amo 

amo 

lish 

li 

Neither  subjective  nor  objective. 

h 

ok 

eh 

ok  ak 

akok 

okm 

mak 

okmak 

km 

okvmo,  okamo 
ochosh. 

Finals,  or  verb  substantive  forms. 

h,  eh, 

shkeh 

hokeh 

ah 

oh 

CHAPTER  IL 


PRONOUKS. 


§  1.  Tlie  pronouns  are  divided  into  two  classes,  sepamble  and  insepara- 
ble. Separable  pronouns  are  independent  words.  Inseparable  pi-onouns 
are  fragmentary  words,  and  are  all  prefixed  to  other  words,  except  li,  1, 
which  is  suffixed. 

I.    SEPARABIiE  PRONOUKS. 

§  2.  These  are  of  four  classes,  1,  distinctive  ]>ersonal;  2,  definite  per- 
sonal; 3,  possessive;  4,  pei-sonal-and-i>ossessive. 

1.  The  distinctive,  or  emphatic  personal. 
Simple  form.  With  h  predicative. 

vno,  r,  me,  mine.  vnoh,  it  is  I,  it  is  mine. 

chishno,  thou,  thee,  thine.  chishnoh,  it  is  thou,  thine. 

pishno,  we,  us,  our  (def).  pishnoh,  it  is  we,  ours. 

hvppishuo,  we,  us,  our  (dis).  hvpishnoli,  it  is  we,  ours. 

hvchishno,  you,  yours.  hvchishnoh,  it  is  you,  yours. 

g  3.  These  pronouns  are  used  in  the  nominative,  oblique,  and  possessive 
cases  for  all  genders,  without  change  of  form.  Their  case  is  shown  by  the 
article-pronouns,  which  they  take  for  specification,  emphasis,  and  case. 
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They  aie  iirominent,  generally  Btanding  at  the  betpimiiig  or  a  xentence 
withnat  an  untei^eiit,  nnd  are  repealed  by  tlie  initop:irnble  pronouns 
wLicli  ToUow  in  Ibe  aame  clauiw  or  Hentuncc.  They  are  luuolized  wUU 
some  of  the  aiticio-proiiounHj  a»,  vno  vto,  vnoiito,  as  for  mo;  vno  ak  oHb, 
I  ttie  one  who,  but  vtiifk  odIi,  I  being  the  one  who. 

Jfolti. — The  tirst  person  plural  hsu<  two  forms.  Tbo  first  is  tbe  definite 
or  excltmive  plural,  and  docs  nut  include  nil  who  are  preitetit,  but  only  a 
tlxed  number.  The  second  is  the  distinctive  or  inclusive  plural,  and  em- 
brao«s  the  speaker  and  all  who  are  present,  but  ignoren  all  otlicrK.  All 
personal  and  posseiwive  pronouns  have  this  double  plural.' 
3.  The  definite  Personal. 
Bimple  form.  With   h  predicative. 

sia.  I.  me.  niah,  I  am. 

chia,  thou,  thee.  chiah,  thou  art. 

pia,  we,  (lief.)  us.  piah,  we  are. 

hvpla,  wc,  (dis.)  us.  livpiali,  we  are, 

hvcliia,  you,  bvphinh,  yon  are. 

Theoe  pronouns  Kenerally  hare  an  antecedent,  either  a  noun,  or  tliu  dis- 
tinctive personal  pronoun,  or  both.  They  may  be  in  the  nominative  or 
oblique  case,  whivti  U  <lenoted  by  tbe  article-prououn  which  follows  them. 

g  4.  Tbe  personal  pronouns  in  the  third  person,  singular  and  plural,  are 
wanting.  They  are  mpplied  by  a  gesture,  or  by  other  pronouns;  as, 
ilTppa,  thiK;  yvmma,  that;  ilap,  he.  nlie,  it,  his,  her,  its;  mib,  he,  she,  it, 
tbey,  the  same,  the  said;  okla,  people.  When  no  pronoun  is  expressed, 
tbo  third  person  is  understood. 

(.  Examples  of  the  use  of  the  definite  aiul  distinctive  porsoual  pro- 
is  ;  ActH  X.  SS,  vno  ak  kia  hatak  sia  akinli  boke,  /  am  also  a  n; 
Hat.  XIV.  37,  vno  ash  ua  hokc.  it  is  /;  Luke  XVIll.  18,  nan  aabvclii  sia 
hoka,  for  I  am  ft  sinner;  Exodus  SX.  2,  vno  ak  osh  Chin  Chitokaka  Chi- 

bowah  ^  bo«b  Echip  yakni  a cbi  kokchi  li  tuk  oke,  1  am  the  Lord 

thy  God  which  Iiutu  brought  the  out  of  the  land  of  Et;ypt,  vno  1  distinc- 
tive, sia  I  definite. 


.  it  is  his,  hers,  its,  theirs, 
etc. 
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6.  The  possessive. 
Simple  form.  With  h  predicative. 

vmmi,  mine.  vmmih,  it  is  mine, 

chimmi,  thine.  chimmih.  it  is  thine, 

immi,  his,  hers.  immih,  it  is  his,  hers, 

pimmi,  ours  (def ).  pimmih,  it  is  ours, 

hvpimmi,  ours  (dis).  hvpimmih.  it  is  ours, 

hvchimmi,  yours.  hvchimmili,  it  is  yours, 

inuni,  theirs.  immih,  it  is  theirs. 
The  reciprocal  forms  of  this  pronoun  are:  ittimmi,  each  other's;  ittimmih, 
they  are  each  other's,  singular  and  plural. 

§  7.  Personal-and-possessive  pronouns. 

Simple  form.  With  h  predicative. 

Definite,  ilap,  The,  she,  it,  and  ilapah* 

ilapa  \  his,  hers,  its,  his  own,   ilapah 
Distinctive,  ilapo  I  they,  theirs,  their  own.  ilapoh 

The  first  and  second  persons  are  formed  by  prefixing  inseparable  per- 
sonal pronouns;  thus: 

salap,  I  myself,  me  myself, 
chilap,  thou  thyself  thee  thyself, 
pilap,  we,  us,  ourselves  (def). 
hvpilap,  we,  us,  ourselves  (dis). 
hvchilap,  you  yourselves. 
And  to  these  again  the  inseparable  possessive  pronouns  may  be  suffixed; 
thus: 
Def.  ilapi,  ilapim,  ilapin,  his  own,  her  own,  their  own. 
Dis.  ilapoi,  ilapoira,  ilapoin,  his  own,  etc. 

Examples:  Mark  I.  34,  ilapa  okla  ithana  hatuk  o,  because  they  knew 
Mm;  Mat.  X.  32,  vno  ak  kia  ilapa,  I  also  him;  John  XIII.  3,  ilap  ak  o 
ibbak  i^  his  h<and8. 

§  8.  The  separable  pronouns  are  the  same  for  all  genders,  as  are  also  all 
other  pronouns,  nouns,  and  verbs.  They  take  the  article-pronouns  for  the 
purpose  of  specification,  emphasis  and  case.  They  can  all  take  the  inten- 
sive pronoun  inli,  self;  e,  g.:  vno  inli,  I  myself  too;  sia  liak  inli,  ilap  ak 
inli,  etc. 

II   INSEPARABLE  PRONOUNS. 

§  9.  These  are  of  seven  classes,  1,  subjective-personal,  2,  objective-per- 
sonal, 3,  objective-possessive,  4,  reflexive,  5,  reciprocal  personal,  6,  recip- 
rocral  possessive,  7,  the  marriage  or  sacred  pronoun.  They  are  always 
prefixed  (except  li,  I, )  to  the  words  with  which  they  are  in  concord,  and 
are  never  used  alone. 

§  10  The  subjective-i)er8onal. 

Aflirmative  form.  Negative  form. 

li  (a  suffix,)  I.  ak,  I  not 

ish,  is,  tliou.  chik,  thou  not. 
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Afflimative  form.  Negative  form, 

e,  il,  we  (def).  ik,  he,  she,  it  not. 

eho,  iloh,  we  (dis).  ke,  kU,  we  not. 

hvsh,  hvs,  you.  heloh,  kiloh,  we  not. 

hvchik,  you  not. 
ik,  they  not. 
E  and  eho  stand  before  consonants,  il  and  iloh  before  vowels.     The 
third  persons  are  wanting  in  the  affirmative  form.     Li  is  the  only  one  of 
the  subjective  i>ersonals  that  takes  the  article-pronouns. 

§  11.  These  pronouns  are  used  in  the  nominative  case  with  transitive, 
intransitive,  neuter,  and  passive   verbs.     When  used  with  neuter  and 
passive  verbs  they  imply  an  active  state,  signification,  being,  or  condition. 
Examples: 
Transitive  verbs,      tackchi,  to  tie. 

takchih,  he  ties  it  (h  predicative), 
takchihlh,  I  tie  it. 
ish  takchih,  thou  tiest  it. 
Intransitive  verbs,   nowa,  to  walk. 

nowa  lih,  I  walk. 
Neuter  verbs,  nusi,  to  sleep. 

nuse  lih,  I  sleep. 
Passive  verbs,  holitopa.  to  be  honored. 

liolitopalih,  I  get  honor. 
When  these  pronouns  are  used  with  neuter  and  passive  verbs,  the  sub- 
ject of  the  proposition  is  active. 

These  pronouns  are  rendere<l  as  possessives  by  changing  the  verbs  to 
nouns;  as,  apehlichi,  to  rule  there;  apelichi  lih,  I  rule  there;  apelichi  li, 
my  kingdom;  ish  apelichi,  thy  kingdom;  it  aiashvchi,  our  sins;  itti  bapishi 
li  Sal  mall,  my  brother  Saul  (from  itti  bapishi,  to  suck  the  breast  together). 

§  12.  The  objective  personal. 

Affirmative  form.  Negative  form. 

s,  sa,  sv,  sai,  si,  I,  me,  my.        iks,  ik  sa,  ik  sv,  ik  sai,  ik  so,  not  me. 

chi,  ch,  thou,  thee,  thy.  ik  chi,  ik  ch,  not  thee, 

wanting  ik,  not  him,  not  her. 

pi,  p,  we,  us  our  (def).  ik  pi,  ik  p,  not  us. 

hvpi,  hvp,  we  us  our  (dis).  ik  hvpi,  ik  hvp,  not  us. 

hvchi,  hvch,  you,  your.  ik  hvclii,  ik  hvch,  not  you. 

wanting  ik,  not  them. 

§  13.  These  forms  are  used  where  by  the  pronoun  no  action  is  implied. 
They  are  not  in  the  nominative  case,  although  in  common  conversation 
they  are  thus  translated.  They  should  be  treated  as  in  the  oblique  case. 
They  are  used  as  subjective,  objective,  or  possessive  pronouns,  and  are  pre- 
fixed to  transitive,  passive,  and  neuter  verbs,  to  those  nouns  which  pertain 
to  one*  A  person,  to  the  various  members,  and  to  near  family  relatives. 
Examples : 
Transitive  verbs:  chi  pesah,  he  sees  thee. 

hvchi  hakloh,  ho  hears  you. 


Brlnton.]  338  [Februair  4, 

Passive  verbs:  chi  tallakchih,  bound  thee  it  is. 

Neuter  verbs:  chi  abekah,  thee  sick  be. 

chi  achukmah,  thee  good  be. 

sa  yonhah,  me  fever  be. 
Names  of  members,  and  relatives:  sa  nushkoboh,  my  head,  me  head,  it  is. 

sa  chukvsh',  it  is  my  heart. 

svsoh,  it  is  my  son. 

satekchih,  it  is  my  wife. 

svpvfv,  my  dog,  it  is  my  family  dog. 

sabaiyih,  it  is  my  nephew. 

\         subbitek',  it  is  my  niece. 

The  h  predicative,  or  its  accent  ',  will  be  observed  at  the  end  of  these 

sentences. 

§14.  The  objective  possessive. 

Affirmative  form. 

a,  am,  vm,  vmi,  an,  sa,  sam,  sum,  sumi,  san,  my,  of  me,  to  me,  for  me, 

from  me,  4&c. 

ch[,  chim,  chimi,  chin,  of  thee,  etc. 

i,  im,  imi,  in,  of  him,  her,  it. 

pi,  pim,  pimi,  pin,  of  our  (def ). 

hvpi,  hvpim,  hvpimi,  hvpin,  of  our  (dis). 

hvchi,  hvchim,  hvchimi,  hvchin,  of  your. 

i,  im,  imi,  in.  of  their. 

Negative  form. 

ik  sa,  iksam,  iksvm,  ik  san,  not  of  me,  not  to  me,  not  for  me. 

ik  chi,  ikchim,  ikchin,  not  of  the,  etc. 

ik  i,  ik  im,  ikin,  not  of  him,  her,  it,  etc. 

ik  pi,  ikpim,  ikpin,  not  of  us. 

ik  hvpi,  ikhvpim,  ikhvpin,  not  of  us. 

ik  hochi,  ikhvcliim,  ikhvchin,  not  of  you. 

ik  i,  ikim,  ikin,  not  of  tliom. 

§15.  This  class  of  pronouns  is  used  where  there  is  an  acquisition  and 
possession,  but  not  an  implied  ownership  as  a  part  of  the  thing  spoken  of.  * 
Thus;  .1  shapo,  my  hat  (French,  chape^u);  vmissuba,  my  horse;  an  chuka, 
my  house,  are  things  acquired  and  possessed;  but  sanushkobo,  my  liead; 
svbbak,  my  hand;  are  integral  p<arts  of  my  person.  A  few  nouns  relating 
to  the  person  take  the  possessive  pronouns;  as,  vmiskonata  foni,  my  col- 
lar-bone; vm  uksak  foni,  my  ankle  bone. 

§  10.  These  pronouns  are  prefixed  to  nouns  and  verbs,  transitive,  in- 
transitive, passive,  and  neuter.  Before  nouns  they  may  l>e  translated,  of 
liim,  of  her,  in  the  singular,  and  of  them  in  the  plui-al;  as,  CliJin  in  chuka, 
John  of  him  house,  John's  house ;  Chan  niicha  Cheniis  in  chuka,  John 
and  James's  house,  or  houses,  for  them,  of  them,  etc. 

Before  transitive  and  intransitive  verbs  they  may  be  rendered  by  to,  for, 

« An  analoRoustll (Terence  occurs  In  constnictlon  In  the  Alffonkln  illalects:  "  Ix'setrf'SJiul  ttennent 
leur  manl^re  d'Gtre  du  Cr6ateur,  prennent  la  marque  du  possosslf.  Les  Ptrea  qui  tlennent  leur 
manidre  d'etre  de  rhommc  ne  le  preuncnt  pas."  Etudes  Philoloffujues  »ur  qu€lquea  Langue*  Sau' 
vagesde  PAmfrt^ue^  p.  44. 
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from,  or  of  him,  of  her,  of  them;  as,  in  chumpah,  he  buys  for  or  from  him, 
her,  or  them;  i  kanchih,  he  sells  to  him,  or  for  him,  or  them;  im  ia  lih,  I 
go  for  him,  imonali,  she  goes  to  him;  pim  vlah,  he  comes  to  us,  or  for  us. 
Before  passive  and  neuter  verbs  they  may  be  translated  by  of  him,  for 
him,  to  him;  or,  by  I,  thou,  he.     Examples: 

Passive  verbs,  intvllakchih,  she  is  bound  for  him. 

i  boa,  it  is  beaten  for  him. 

im  patafah,  it  is  plowed  for  him. 
Neuter  verbs,  |  kulloh,  he  is  hard  to  him. 

im  achukmah,  he,  she,  it  is  good  to  him. 

im  puttah,  they  are  all  for  him,  all  his. 

in  tonlah,  it  lies  for  him. 

im  ashah,  they  sit  for  him. 

im  ahobah,  it  seems  to  him. 

§  17.  The  reflexive. 

This  is  ille,  ill,  he  himself,  she  herself,  etc.     It  is  used  where  the  subject 

and  object  are  the  same.  Example: 

ille  takchi,  to  tie  himself  or  herself. 
Affirmative  forms. 

ille  takchih  lih,  I  tie  myself. 

ish  ille  takchih,  thou  tiest  thyself. 

ille  takchih,  he  ties  himself,  she,  it,  etc. 

il  ille  takchih,  we  tie  ourselves  (def ). 

iloh  ille  takchih,  we  tie  ourselves  (dis). 

hvsh  ille  takchih,  you  tie  yourselves. 

ille  takchih,  they  tie  themselves. 
Negative  forms. 

ak  ille  takchoh,  I  do  not  tie  myself. 

chik  ille  takchoh,  thou  dost  not  tie  thyself. 

ik  ille  takchoh,  he,  she,  does  not  tie  himself,  liei*self. 

kil  ille  takchoh,      j  ^^  ^^  ^^^  ^^  ourselves, 
kiloh  ille  takchoh,  ) 

hvchik  ille  takchoh,  you  do  not  tie  yourselves, 

ik  ille  takchoh,  they  do  not  tie  themselves. 

g  18.   The  reciprocal-personal. 

This  is  itti,  itt;  the  former  before  a  consonant,  the  latter  before  a  vowel. 
They  are  used  where  the  subject  and  object  bath  being  either  in  the  nom- 
inative or  oblique  case  mutually  act  on  each  other;  as,  itti  takchih,  to  tie 
each  other  together.     Examples: 

itti  takchilih,  I  tie  him  together  with  me. 

ish  itti  takchih,  thou  tiest  him  together  with  thyself. 

itti  takchih,  •  he,  she,  it,  they  tie  each  other  together. 

il  itti  takcliih,  we  tie  each  other  together,  (def). 

iloh  itti  takchih,  (dis). 

hvsh  itti  takchih,  you  tie  each  other  together. 

itti  halvUih,  they  pull  each  other. 
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§  19.  Reciprocal  possessive. 

This  is  itti,  ittim,  ittin,  of,  to,  for,  from  each  other;  as,  itti  halvlli,  they 
pull  from  or  against  each  other.  Both  these  and  the  preceding  class, 
unite  with  the  subjective  personal  inseparable  pronouns. 

g  20.  The  marriage  or  sacred  pronoun. 

This  is  ho  before  consonants,  oh  before  vowels.  It  is  used  in  the  first, 
second,  and  third  persons  singular,  and  the  second  and  third  persons 
plural,  as  a  substitute  for  son-in-law,  father-in-law,  mother-in-law,  their 
brothers,  sisters,  and  cousins.  It  has  no  variation  to  express  number, 
case,  or  gender.  It  is  limited  in  use  to  the  persons  whose  relationship  is 
created  by  marriage;  except  the  husband  and  wife.  It  is  going  out  of  use, 
as  well  as  the  ancient  usages  about  marriage,  especially  that  which  re- 
quired the  mother-in-law  and  son-in-law  to  avoid  each  other.  The  use  of 
this  pronoun  may  be  compared  to  the  emphatic  A^  or  Bhs,  with  which  the 
master  or  mistress  of  the  house  is  sometimes  referred  to  in  English;  as, 
when  he  comes  back,  meaning  father,  or  husband.  The  father  says  to  his 
son-in-Jaw,  vmissuba  ik  hopeso,  has  he  not  seen  my  horse?  oh  ia  lib,  I 
went  with  him;  ho  mintilih,  I  come  with  him,  or  her;  oh  ant  ik  sapeso  ka 
hinlah?  will  he  not  come  to  see  me? 

§  21.  Combinations  of  the  six  classes  of  inseparable  pronouns  with  the 
verb  pisa,  or  pesa,  to  see. 

1.  The  subjective  and  objective  personal. 


Affirmative  form. 

clii  pesa  lih,  I  see  thee, 

pisa  lih, 
hvchi  pesa  lih, 
pisa  lih, 


issa  pcsah, 

ish  pisah, 

ish  pi  pesah, 

ish  pisah, 

sa  pesali, 

chi  pesah, 

pisah, 

pi  pesali, 

hvchi  pesah, 

pisah, 

e  chi  pesah, 

e  pisah, 

eho  pisah, 

e  hvchi  pcsah, 

0  hohvchi  i)isah, 

e  pisah, 

hvs  sa  pesah, 

hvsh  pisah, 

hvsh  pi  pesah, 


I  see  him,  her,  or  it, 

I  see  you, 

I  see  them, 

thou  seest  nie, 

thou  seest  him,  her,  it, 

thou  seest  us, 

thou  seest  them, 

he  sees  me, 

he  sees  thee, 

he  sees  him,  her,  it, 

he  sees  us, 

he  or  she  sees  thee, 

he  or  slip  sees  them, 

we  see  thee, 

we  see  him,  her,  it, 

we  see  ourselves  (dis.), 

we  see  you, 

we  (all  present)  see  you, 

we  see  them, 

ye  see  me, 

ye  see  him,  her,  it, 

ye  see  us. 


Negative  form. 

ak  chi  pesoh, 
ak  pesoh, 
ak  hvchi  pesoh, 
ak  i^esoh, 
chik  sa  pesoh, 
cliik  pesoh, 
chik  pi  pesoh, 
chik  pesoh; 
ik  sa  pesoh, 
ik  chi  pesoh, 
ik  pesoh, 
ik  pi  pesoh, 
ik  hvchi  p>esoh, 
ik  pesoh, 
ke  chi  peso, 
ke  pesoh, 
ke  ho  pesoh, 
ke  hvchi  p>esoh, 
ke  hohvchi  pesoh, 
ke  pesoh, 
hvcliik  sa  pesoh, 
hvchik  pesoh, 
hvchik  pi  pesoh. 
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Affimiatire  form 

Negative  foi-m.          ^^| 

brah  pUah, 

ye  see  them. 

hvchik  pesoh,                   ^^^H 

sapeMh, 

they  see  me. 

sa  pesoh,                      ^^H 

cMpegah, 

they  s«e  thee, 

l>eBoIi,                  ^^^H 

piK.1., 

Uiey  SM  liim.  her,  it, 

jiesob,                        ^^^1 

pipesoh, 

they  see  us, 

pi  pesoh,                       ^^^H 

hvchi  pesah. 

thej  nee  you, 

ik  hvchi  pesoh,               ^^H 

pisah, 

they  see  tlieni, 

ik  pesoh.                         ^^H 

3.  Sulu'ective  personal  and  refleziTe.                                   ^^^| 

Negative.         ^H 

Llle  pis  alilj, 

I  see  myself. 

ak  ille  pesoh,                   ^^H 

isli  ille  pisah, 

thou  seest  thyself, 

chik  Ule  pesoh.                ^^H 

Lie  piKili. 

he,  etc.,  sees  himseli; 

ik  iUe  pesoh,                       ^^M 

U  iUe  pisab, 

kil  i]le  pesoh,                     ^^H 

eloli  illo  pisah, 

we  see  ourselves  [disO, 

kiloh,  ille  pesoh,              ^^H 

hv«h  i]le  pisah. 

you  see  youraelves. 

hvck  ille  pesoh,                ^^^| 

me  pisah. 

tliey  see  themselves, 

ik  ille  pesoh.                    ^^H 

like  to  hintBolf. 

^^H 

Affirmative. 

Negative.            ^H 

cliitti  pesalili. 

I  B«w  tliee  and  thou  scest  me, 

ak  chitti  pesoh,                   ^^M 

itti  pesalib, 

I  nee  him  and  he  Ntes  me, 

ak  itti  pesoh,                       ^H 

hvBhittipetiaUh, 

I  see  you  and  you  see  me, 

ak  hvchitti  pesoh,             ^^H 

itti  pe«a  lih. 

I  see  them,  etc.. 

ak  itti  pesoh,                    ^^H 

issrttt  peaah, 

thou  seest  me  and  I  see  thee, 

chik  svtti  pesoh,               ^^H 

iah  itti  posali. 

thou  seest  him  and  he  sees  thee, 

chik  itti  pesoh,                  ^^H 

ish  pitti  penali, 

thou  seest  us  and  we  see  thee, 

chik  pitti  pesoh,            ^H 

i«h  itti  pe«ah. 

thou  seest  them  and  they  see  the( 

1,  chik  itti  pesoh,                    ^^H 

Bvtti  pesah, 

he  sees  lue  and  I  see  him. 

ik  svtti  pesoh,                  ^^H 

chittipesah. 

he  sees  thee  and  Ihou  seest  him. 

ik  cliitti  pesoh,                  ,^^H 

ittipeUh, 

he  sees  him,  her,  and  she,  he,  «ees                                              ^^^| 

him. 

itti  pesoh.                      ^^H 

pitti  pesah. 

he  sees  us  and  we  see  him. 

ik  pitti  peeuh,                  ^^^H 

hvcbitti  peaali. 

he  sees  you  and  you  see  him, 

ik  hvchitti  pesoh.              ^H 

itti  pcisli, 

he  sees  them  and  they  see  him. 

ik  itU  pesoh,                        ^^H 

e  chitti  pesah, 

we  see  thee  and  thou  seest  us. 

ke  chitti  i>eHoh,                 ^^H 

U  itti  pesah, 

wo  see  him  and  Iso  sees  us. 

kil  itti  pesoh,                     ^^H 

Ooh  itti  pesah. 

we  see  oue  another. 

kiloh  itti  pesoh.                 ^^^| 

e  hvcliitli  pesah. 

we  seo  you  and  you  see  us, 

ke  hvchitti  pesoh,               ^^H 

a  itti  peaafa. 

we  see  them  and  they  see  us. 

kil  itti  pexoh,                       ^^^| 

hvs  sitti  p«sali. 

you  see  me  and  I  see  you. 

hvchik  svtti  i>esob,           ^^H 

hvdi  itti  pesah. 

you  see  him  and  lie  sees  you, 

hvchik  itti  pesoh,               ^^H 

liveh  pitti  pesah. 

you  see  us  and  we  see  you. 

hvchik  pitti  pesoh,           ^^^^H 

hvih  itti  pesah. 

you  see  them  and  they  see  you. 

hvchik  itti  i«soh,                ^^1 

avtti  pesali. 

they  see  me  and  I  see  them. 

ik  svtti  pesoli,                     ^^H 
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Negative. 

they  see  thee  and  thou  seest  them,  ik  chitti  pesoh, 
they  see  him  and  he  sees  them,     ik  itti  pesoh, 
they  see  us  and  we  see  them,         ik  pitti  pesoh, 
they  see  you  and  ye  see  them,       hvchik  itti  pesoh, 
they  see  one  another,  ik  itti  pesoh. 

4.  The  possessive-objective,  in  combination  with  the  subjective-personal 

and  objective  personaL 


Affirmative. 

chitti  pesah, 
itti  pesah, 
pitti  pesah, 
hvchitti  pesah, 
itti  pesah, 


Affirmative, 
chi  pisa  lib, 
i  pisa  lib, 
hvchi  pisa  lib, 
i  pisa  lili, 
is  s$  pisah, 
ishi  pisah, 
ish  Pi  pisah, 
ish  i  pisah, 
9  pisah, 
ch|  pisah, 
1  pisah, 
pi  pisah, 
hvchi  pisah, 
i  pisah, 
e  chi  pisah, 
il  i  pisah, 
iloh  i  pisah, 
e  hvchi  pisah, 
eho  hvchi  pisah, 
il  i  pisah, 
hvs  8^  pisah, 
hvshi  i  pisali, 
hvshpi  pisah, 
hvsh  i  pisah, 


I  see  for  thee,  of  thine,  &c., 
I  see  for  him,  her, 
I  see  for  you, 
I  see  for  them, 
thou  seest  for  me,  of  mine, 
for  him, 
for  us, 
for  than, 
he  sees  for  me,  or  of  mine, 
for  thee, 
for  him, 
for  us, 
for  you, 
for  them, 
we  see  for  thee,  of  thine, 
him, 

ourselves, 
ourselves, 
you, 
them, 
you  see  for  me,  of  mine, 
him, 
us. 


Negative, 
ak  chi  pesoh  lih, 
ak  i  pesoh  lib, 
akhvchi  pesoh  lih, 
aki  pesoh  lih, 
chik  s^  pesoh, 
chik  i  pesoh, 
chik  pi  pesoh, 
chik  i  pesoh, 
ik  s^  pesoh, 
ik  chi  pesoh, 
ik  i  pesoh, 
ik  pi  pesoh, 
hvchik  pesoh, 
ik  i  pesoh, 
ke  chi  pesoh, 
kil  i  pesoh, 
kiloh  i  pesoh, 
ke  hvchi  pesoh, 
ke  hohvchi  pesoh, 
kil  i  pesoh, 
hvchik  s^  pesoh, 
hvchik  i  pesoh, 
hvchik  pi  pesoh, 
hvchik  i  pesoh. 


them, 

The  third  plural,  is  the  same  as  the  third  singular. 

The  possessive  is  sometimes  found  before  the  reAexives  ille  and  ill,  and 
sometimes  after  them ;  as,  im  ill  anoli,  to  confess  oneself  to  him  ;  illi 
nutakvchi,  to  humble  oneself  before  him ;  im  ille  haiakvchi  lih,  I  shew 
myself  to  him. 

Combinations  with  the  reciprocal  pronouns  are  formed  in  the  following 
manners: 

I  see  for  you  (or  of  yours)with  you. 

him,  her,  them. 

you,  etc. 
he  sees  for  me  together  with  me, 
we  see  for  thee  together  with  thee, 
you  see  for  me  together  with  me,  etc. 


chitti  pisa  lih, 
itti  pisa  lih, 
hvchitti  pisa  lih, 
svtti  pisah, 
echitti  pisah, 
hvs  sitti  pisah, 
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When  two  possessives  are  prefixed  to  a  verb,  one  is  subjective  and  one 
objective;  as, 

vm  i  nukh^kloh,  he  pities  him  for  me. 

chim  i  nukh^kloh,  thee. 

im  i  nukhi^ohy  him,  her,  or  them. 

pim  i  nukh^kloh,  us. 

hvpim  i  nukh^kloh,  us. 

hvchim  i  nukh^kloh,  you. 

The  negative  is  ik  sum  i,  ik  chim  i,  ik  im  i,  etc. 

The  following  form  is  a  combination  of  the  subjective  personal,  pos- 
sessive, and  reciprocal  possessive: 

ish  im  itti  nukliakloh,        you  have  pity  on  each  other  for  him. 
il  im  itti  nukhakloh,  we  have  pity  on  each  other  for  him. 

hvsh  im  itti  nukhakloh,  "  "  " 

§  22.  Relative  pronouns.  The  article-pronouns  supply  the  place  of  the 
relative  pronouns,  which  are  not  found  in  Choctaw.  This  use  of  the 
article-pronouns  will  be  seen  in  the  following  examples: 

Nom.  case.  Oblique  case. 

Alvm  vt,  Adam  he  who,  Alvm  ^  Adam  him,  whom. 

If  vt.  Eve  she,  who.  If  9,  Eve  her,  whom, 

lukfi  vt,  clay  it,  lukfi  %  clay  it. 

Alvm  ak  osh,  Adam,  he  who,  Alvm  ako,  Adam,  him  whom. 

If  ak  osh,  Eve,  she  who.  If  ak  o,  Eve,  her  whom. 

I  23.  Interrogative  and  responsive  pronoims.  The  interrogative  pro- 
nouns kvta,  nanta,  katima,  who?,  which?,  what?,  have  two  forms,  one  for 
interrogation,  the  other  for  response.  They  both  take  the  article-pronouns, 
like  the  other  separable  pronouns,  to  indicate  case.     Examples : 

interrog.  kvta  hosh  ik  bi  ?    Who  made  it?  (osh  or  hosh  is  the  subjective 

or  nominative  suffix), 

respons.  kvna  hosh  ik  bi  tuk.    Some  one  made  it. 

interrog.  nanta  hosh  minti ?    What  is  coming? 

respons.  nana  hosh  mintih.     Something  is  coming, 

interrog.  katimak  osh  achukma?    Which  of  them  is  good? 

respons.  kanima  kia  achukmah.     Any  one  of  them  is  good, 

interrog.  katimampo  hosh  ia  chi  ho?    Which  (of  the  two)  will  go? 

respons.  kanimampo  hosh  ia  liinlah.     Either  of  them  will  go. 

interrog.  katima  hosh  bvnna?    Which  of  them  (all)  want  it? 

respons.  kanimik  vt  bvnnah.    Several  of  them  want  it. 

Oblique  case,    kvta  ho  ish  pisa  tuk  o?    Whom  did  you  see  ? 

nanta  ho  chibunnah ?    What  do  you  want? 
katimak  o  ish  chumpa  tuk  o  ?    Which  did  you  buy  ? 

A  definite  interrogative  ends  in  an  jispirate,  as,  chi  bvnnah  ?  Do  you 
want  it?  A  distinctive  interrogative  ends  in  a  nasal,  as,  chi  bunn^? 
These  pronouns  may  also  be  subjective,  as,  nanta  hosh  yohma  wah,  noth- 
ing could  do  it;  nanta  hakosh  yohma  wa,  no  one  could  do  it. 
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§  24.  Demonstrative  pronouns.    These  are  used  to  supply  the  want  of 
a  personal  pronoun  in  the  third  person  singular  and  plural.    They  are: 

ilvppa,    this,  these,  he,  she,  it,  they  (near). 

yvmma,  that,  those,  he,  she,  it,  they  (remote). 

Their  plural  is  sometimes  formed  by  adding  the  word  putta,  alL  They 
take  the  article-pronouns,  and  are  declined  by  it.  Examples:  Gen.  XIV . 
20,  yvmmak  ak,  who;  Gen.  IV.  2,  yvmmak  okvt,  which;  Luke  XVI.  27, 
yvmmak  oka,  him;  Luke  XVI.  28,  yvmmak  mvt,  they  also;  29,  yvmmak 
Q,  them. 

g  25.  There  are  other  words  used  as  pronouns,  some  if  not  all  of  which 
can  be  also  used  as  verbs  and  adjectives.    They  are: 
chvfa,  one,  a  certain  one,  the  one,  the  other, 
achofona,  any. 
achvfaiyuka,  each  one. 
achafoa,  some,  a  few. 
aiyuka,  each,  every. 

bika,  each,  same,  both,  fellow,  Mark  IX.  83. 
inla,  other,  another, 
inli,  self,  itself, 
itatuklo,  both,  two  together, 
luna,  many. 

kanimona,  some,  several,  from  kanimi  to  amount  to,  and  ona  some, 
kanimusi,  a  few. 

mih,  he,  she,  it,  the  same,  the  identical  one,  they, 
mika,  each, 
moma,  all. 

okla,  a  people,  they;  used  to  form  the  plural  of  nouns, 
okluha,  all,  the  entire  crowd,  number,  or  quantity, 
puta,  all,  each  and  every  one;  used  to  form  the  plural  of  nouns, 
vhleha,  all  collectively,  of  persons  only. 

DECLENSION  OP  THE  PERSONAL  PRONOUNS. 

1st  personal  singular. 
Nom.,  I,  sia;  vno;  U. 

Oblique,  me,  s,  sa,  sv,  sai,  si;  vno. 

Possessive,  mine,  sa,  sam.  svm,  svmi,  san;  vmmi;  vno. 

1st  person  plui*al. 

Definite  form.  Distinctive  form. 

Nom.,  we,  pia;  pislino;  e,  il.  hipia;  hvpishno;  eho,  iloh. 

Oblique,  us,  pi,  p;  pishuo.  hvpi,  hvp;  hvpishno. 

Poss.,  our,  ours,  pi,  pirn,  pimi,  pin;  pimmi.  hvpi,  hvpim,  hvpimi,   hvpin; 

hvpinuni. 
2nd  person  singular. 

Nom.,  thou,  chia;  chishno. 

Oblique,  thee,  chi,  ch;  chishno. 

Poss.,  thy,  thine,  chi,  cliim,  chimi,  chin;  chimmi. 
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2nd  person  plural. 

Nom.,  you,  hvchia;  hvchishno. 

Oblique,  you,  bvch,  livchi;  hvchishno. 

Possessive,  your,  yours,       hvchi,  hvchim,  hvchimi,  hvchin;  hvchimmi. 


CHAPTER  III. 


TEBBS. 


§  1.  There  are  six  classes  of  verbs  in  Choctaw,  the  transitive,  intransi- 
tive, passive,  possessive,  attributive,  and  personal. 

§  2.  The  passive  verb  is  made  by  an  internal  change  of  the  transitive; 
but  this  rarely  takes  place  except  in  verbs  where  the  transitive  effects  a 
visible  change  in  the  object  acted  on.  Thus,  takchi,  to  tie;  tvllakchi,  to 
be  tied;  sa  tvllakchi,  I  am  bound;  but  pisa,  to  see;  sa  pisa,  he  sees  me, 
not  I  am  seen.  The  passive  is  formed  so  variously  that  rules  are  not 
attempted.  The  following  examples  will  illustrate  this:  hofahli,  to  abash, 
passive,  hofahya;  okpvui,  to  abuse,  pas.  okpvlo;  atokoli,  to  aim,  pas. 
atokoa ;  atokoli,  to  appoint,  pas.  ulhtoka ;  okchali,  to  awake,  pas.  okcha, 
siteli,  to  bind,  pas.  sita;  hopi,  to  buiy,  pas.  hollohpi;  akvlli,  to  cobble, 
pas.  ulhvta;  ikbi,  to  build,  toba,  to  be  built;  hukmi,  to  bum,  holukmi,  to 
be  burned;  chanli,  to  chop,  ch^ya,  to  be  chopped;  bohli,  to  beat,  boa,  to 
be  beaten;  bvshli,  to  carve,  bvsha,  to  be  carved.  Some  passives  are  made 
by  prefixing  Ih,  a  locative  and  intensive  particle  from  vhli,  it  may  be,  to 
the  active;  as,  tohno,  to  hire,  ilhotno,  to  be  hired;  ipeta,  to  feed,  ilhpita,  to 
be  fed ;  apoa,  to  give  in  marriage,  passive,  vlhpoba ;  abeha,  to  enter  a 
place,  passive,  vlhbiha. 

§  3.  The  possessive  verb  is  formed  by  prefixing  the  inseparable  posses- 
sive pronouns  to  other  verbs.  Thus,  ihikiah,  he  has  him  standing;  iman- 
tah,  he  has  him  staying;  intalaiah,  he  has  it  standing  (like  water  in  a 
vessel);  imachukmah,  he  has  good,  there  is  good  for  him;  intobah,  he  has 
it  made;  imokpuloh,  he  has  evil,  he  is  evil. 

§  4.  The  attributive  verbs  affirm  attributes  or  qualities,  and  are  often 
used  as  adjectives  and  adverbs;  as,  kullo,  to  be  strong;  sa  kulloh,  I  am 
strong;  achukma,  to  be  good;  sa  achukmah,  I  am  good.  The  possessive 
pronouns  are  affixed  to  these  verbs,  as  vm  achukmah,  I  have  a  good  one; 
g  falaiah,  I  haye  a  long  one,  or  it  is  long  for  me. 

§  5.  The  personal  verbs  take  the  objective  inseparable  pronouns;  as, 
sa  lakshah,  I  perspire;  svlUh,  I  die;  sanusih,  I  sleep;  saiokchayah,  I  live; 
sa  hoitah,  I  vomit.  Wlien  the  act  is  involuntary,  sometimes  a  change  in 
the  form  of  the  verb  occurs;  as,  hoeta  lih,  I  vomit  it  up;  hotiUiko  lih,  I 
cough;  habishko  lih,  I  sneeze;  fiopa  lih,  I  breathe. 

§  6.  All  verbs  end  in  the  infinitive  in  i,  a,  or  o.  They  all  have  an 
affirmative  and  negative  form  in  all  moods  and  tenses.    This  is  made  by 
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means  of  the  negative  prefix  ik,  and  by  changing  the  terminal  vowel  to 
o  when  it  is  i  or  a;  when  it  is  o,  it  undergoes  no  change.  Thus,  anta,  to 
stay;  ik  anto,  not  to  stay;  minti,  to  come;  ik  minto,  not  to  come;  ik 
ishko,  not  to  diink. 

Both  forms  take  the  inseparable  pronouns  as  prefixes,  and  the  article- 
pronouns  as  suffixes,  but  both  classes  of  pronouns  are  written  separately, 
as  far  as  may  be.     Thus,  chi  pisa  lik  vt,  thee  see  I  who,  I  who  see  thee. 

§  7.  The  modes.  There  are  six  modes,  the  infinitive,  indicative,  poten- 
tial, subjunctive,  optative,  ^d  imperative. 

g  8.    THE  INFINITIVE  MODE. 

This  is  the  root  or  ground  form  of  the  verb,  from  which  the  other 
modes  are  formed  by  suffixes.  It  can  be  used  as  a  noun,  or  in  an  adverbial 
sense,  takchi,  to  tie,  a  tier,  the  act  of  tying;  hvUot  takchi,  to  tie  strongly. 
It  takes  the  inseparable  pronouns  and  the  prepositions  as  prefixes,  and  the 
article-pronouns,  and  particles  of  tense  as  suffixes.  Examples:  chi  takchi, 
to  tie  thee;  chin  takchi,  to  tie  for  thee;  ille  takchi,  to  tie  himself;  itti 
takchi,  to  tie  each  other;  iti  takchi,  to  tie  them  to  each  other;  a  takchi, 
to  tie  at;  on  takchi,  to  tie  on;  isht  takchi,  to  tie  with;  ant  takchi,  to  come 
and  tie;  out  takchi,  to  go  and  tie;  et  takchi,  to  tie  hither;  pit  takchi,  to 
tie  thither;  takchi  $,  to  tie  him  to  the;  takchi  ma,  to  tie  simultaneously; 
takchi  ho,  to  tie  distinctive;  takchi  tuk,  takchi  tok,  to  have  tied;  takcha 
chi,  takcha  he,  to  tie  in  the  future;  takcha  cliin  tuk,  to  be  about  to  have 
tied;  takchi  tuk  achi,  to  have  been  about  to  tie. 

The  English  infinitive  is  sometimes  translated  by  the  indicative:  as  Mat. 
V.  17,  okpvui  la  hi  osh  aya  li  tuk  keyu;  amba  aiahlichila  he  mak  a  tok,  I 
am  not  come  to  destroy  but  to  fulfil;  sometimes  the  English  indicative  is 
translated  by  the  infinitive;  as  Mat.  XI.  30,  vm  ikonla  abanay^il  abanali 
ka  im  vlhpiesa,  to  put  on  himself  my  yoke  is  easy  for  him. 

The  negative  form  is  made  by  the  prefix  ik,  and  the  change  of  the  last 
vowel  to  o.  and  corresponds  to  the  English  prefixes  dis,  un,  in,  etc. ;  as, 
iktakcho,  not  to  tie,  to  untie;  haklo,  to  hear,  ikhaklo,  not  to  hear. 

§  9.  Modifications  of  the  verb.  There  are  numerous  mtxUfications  of 
the  gi'ouud  form  or  infinitive  mode  of  verbs,  each  of  which  foims  a  new  in- 
finitive from  which  other  modifications  may  arise.  Some  of  the  modifica- 
tions are  by  internal  changes,  others  by  adding  a  particle.     They  are: 

1.  The  definite  form,  takchi,  to  tie. 

2.  The  distinctive  fonn,  takchi,  to  be  tying  the  while;  implying  continu- 
ance, prominence,  and  comparison. 

3.  The  intensive  form.     This  is  made  in  various  ways: 

1.  By  an  increase  of  emphasis  on  the  accented  syllable  of  a  woixl;  as, 
tokbali,  to  be  so  bad;  takchi  to  tie. 

2.  By  lengthening  the  vowel  sound  in  the  accented  syllable;  as,  chito, 
to  be  large,  cheto,  to  be  quite  large;  patvssa,  to  be  flat,  patassa,  to  bo 
quite  fiat. 

3.  By  inserting  a  syllable;  as,  taiyakchi,  to  tie;  chieto,  to  be  decidedly 
large. 
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4.  By  pi-eAxing  the  diphthong  ni  to  worda  beginning  witli  a  vowel;  as, 
ahii.  to  be  true,  aiabli,  to  Iw  really  true;  Kometimcs  i  is  prefixed,  m  iikalio, 
to  be  none  indeed. 

5.  By  prefizinj;  a  to  worfs  be(,''n'''"g  w't''  ■*  consouaiit;  as  bilia,  lo  bo 
forever,  abitia,  to  be  forevermore, 

6.  By  doubling  a  conHonant  in  the  acccuted  syllable;  oh,  iilota,  to  be 
full;  allota,  to  lie  brimful;  kvnia.  to  be  gone,  kviinia,  to  be  gone  off, 

T.  By  inserting  a  coneonant  In  the  finaJ  ayllLLble;  as,  ohukvu.  to  go  in, 
chukowa,  to  go  iu  boldly;  ihoa,  to  call  him,  i  bon-a. 

8.  By  prefixing  ai  and  iiisei'ting  another  vowel;  as,  ullipi»a  to  bo  right, 
aiulhpiesa,  to  be  just  right. 

9.  By  iiniting  two  verbs;  ns,  ishkottabli,  to  drink  all  up;  vbitkanchi,  to 


4.  The  frequentative  or  iterattve  form;  tahgkohi,  to  keep  tying. 

G,  The  instantaneous  or  ijuick  form,  by  the  insertioR  of  h  in  the  ac- 
cented syllable;  an,  tahkchi,  to  tie  quickly;  vbi,  to  kill;  ahbi,  to  kill 
quickly;  also  the  form  ahohbi;  kvnia,  to  go  away,  hvnuiihyu,  to  vanUh. 

6.  The  form  for  a  sudden  and  single  act;  as  shalvlli,  to  lUcte,  shalakti,  to 
slip;  balrlli,  to  Itolrl,  halakli,  to  catch  hold  of. 

7.  The  dirainitive  form  in  neuter  and  attributive  verbs;  as,  chlto,  to  l.e 
lugOi  cbihto,  to  be  largish;  liopnki,  to  be  fax  oK,  hopaliki,  to  be  rather 
far  off;  lakna,  to  bo  yellow,  lahakna,  to  be  yellowish. 

8.  The  repetitive  form,  to  continue  an  action  in  one  place  and  one  man- 
ner; M,  binili,  to  sit,  biiiininli,  to  rise  up  and  sit  down  again;  tonoli,  to 
roll,  tonononll,  to  roll  back  and  fortli. 

9.  The  cauxal  forms,  I,  by  suffixing  chi;  as,  takchichi,  tomake  liimtie; 
ikbiuhi,  to  make  him  do  or  make,  Hat.  V.  33;  S,  by  snfllKing  cliechi;  as, 
iflkko,  to  ilrink,  ishkochechi,  to  make  to  drink,  to  dreuoh;  8,  by  suffixing 
clii  and  prefixing  a,  locative;  an,  atakchichi,  to  tie  it  to  something;  4,  by 
suffixing  li;  as,  achukiuali,  to  make  gooil;  Ivshpali,  to  make  hot,  to  heat. 
Of  these  suffixes,  chi  denotes  the  causing  of  the  action  signified  by  the 
primitivo  verb;  as,  kvUochi,  to  harden,  from  kvllo,  to  be  liard;  kolictii,  to 
causo  to  break,  from  koU,  t«  break;  cheohi  suffixed  to  a  verb  denotes  the 
cauung  by  its  own  aul^ect  of  tlie  performance  of  the  action  signified  by 
the  verb  by  another  subjeot  on  an  ot^jevt  expressed  or  understood;  as,  vno 
vt  vlla  y%  ikhisli  n  ishkochechi  li  tuk,  I  the  child  him  the  medicine  it  dii) 
cause  him  to  drink;  nafokayj  fohkvchecbi  lih,  I  made  him  put  his  clothes 
on  himself;  chi  witli  a,  locative,  aiguilles  that  two  different  tilings  are 
acted  upon  together,  as  Mat.  XIII.  33,  onusli  ^h  haiyykpulo  yj  ant  a 
hokchichi  cha,  kvnia  tok,  he  carae  and  sowed  tatea  among  the  wheat,  not 
wheat  with  wheat  but  tores  with  wheat;  akakushi  yQ  shuka  nip:  3  ainu- 
v^lichih,  she  fries  (causes  to  fry)  eggs  with  pork. 

The  suffix  kachi,  kcchi,  kvchi,  is  added  to  many  verbs  slightly  altoriiig 
their  sense;  as,  winoli,  to  shake,  winakvchi,  to  bo  shaken;  basoaua,  to  have 
•tripes,  bassaau  kvchi,  to  be  striped  like  a  rattlewake;  malvtha,  tolighten, 
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malvthakvchi,  to  flash  once;  bichota,  to  bend,  bichotakvchi,  to  bend  and 

spring  once. 

Note. — Verbs  may  have  all  the  above  forms,  but  the  number  oi  verbs 

found  in  all  these  forms  are  small. 

Example,  takchi,  to  tie,  infinitives. 
Active: 

Definite  takchi,  to  tie. 

Distinctive  takchi,  to  be  tying. 

Intensive  taiyakchi,  to  tie  firmly. 

Frequentative  tah^kchi,  to  keep  tying. 

Speedy  tahkchi,  to  tie  instantly. 

Passive: 

Definite  tvllakchi,  to  be  tied. 

Distinctive  t^akchi,  to  be  the  one  being  tied. 

Intensive  talaiyakchi,  to  be  tied  fast,  or  at  lengtli. 

Frequentative  talaiyahgkchi,  to  be  often  tied. 

Speedy  talahkchi,  to  be  instantly  tied. 

§  10.   IKDICATIYE  MODE. 

This  is  formed  from  the  infinitive  by  prefixing  and  suffixing  the  per- 
sonal pronouns,  and  suffixing  the  tense  particles  for  past  and  future  time. 

1.  Present  tense,  indefinite,  with  subjective  personal  pronoims. 
takchih,  he,  she,  or  it  ties,  or  they  tie,  him,  her,  it,  or  them. 

ish  takchih,  thou  tiest  him,  her,  it,  or  them, 

takchi  lih.  I  tie,  etc. 

hvsli  takchih,  ye  tie,  etc. 

e  takchih,  we  tie,  etc.  (def ). 

eho  takchih,  we  tie,  etc.  (dis). 

2.  Pres.  tense,  definite,  with  subj.  pers.  pronouns, 
takchishkeh,        third  sing,  and  pi. 

To  this  the  pronouns  are  ailded  as  in  the  indefinite. 

3.  Pres.  tense,  distinctive,  with  subj.  pers.  pronoxms. 
takchih  okeh,       third  sing,  and  pi. 

To  this  the  pronouns  are  added  as  above. 

4.  Pres.  tense,  with  objective  pers.  pronouns, 
chi  takchi  lih,     I  tie  thee. 

takchi  lih,     I  tie  him,  her,  it,  or  them, 
hvchi  takclii  lih,     I  tie  you. 

5.  Pres.  tense,  with  possessive  pronouns. 

in  takchi  lih,  I  tie  for  him,  her,  it,  them, 

chin  takchi  lih,  I  tie  for  thee, 

hvchin  takchi  lih,  I  tie  for  you. 

in  takchih,  he  ties  for  him,  her,  it,  them, 

chin  takchih,  "       for  thee, 

an  takchih,  "       for  me. 

hvchin  takchih,  **       for  you. 

pin  takchili,  **       for  us. 

hvpin  takchi,  **       for  us. 
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Past  tenses.  There  are  two  past  tenses,  signified  by  the  particles  tuk 
and  tok;  tuk  is  used  for  the  immediate  and  definite  past,  tok  for  the  re- 
mote and  indefinite  past.  They  may  be  combined  to  form  the  relative  or 
pluperfect  past;  as,  tuk  a  tuk,  tuk  a  tok,  tok  a  tuk.  The  particle  a  in 
these  expressions  is  an  article-pronoun,  and  should  be  rendered  thus:  he, 

she,  it  was. 

Past  tense  definite. 

takchi  tuk,  he,  she,  it,  they  tied,  did  tie,  have  tied. 

ish  takchi  tuk,  thou  ** 

takchi  11  tuk,  I. 

hysh  takche  tuk,  you. 

e  takche  tuk,  we. 

eho  takche  tuk,  we,  etc. 

Past  tense  distinctive. 
This  is  formed  by  the  article-pronoun,  okeh. 

takchi  tuk  okeh,      he,  etc.,  tied,  did  tie,  has  tied. 
Another  form  of  the  -psast  tense  is  made  by  a  nasal  sound  in  the  fina 
vowel,  as,  takchi,  chamo. 

Future  tense. 
There  are  two  forms  of  the  future,  made  by  the  addition  of  chi  for  the 
immediate,  and  he,  or  hi,  for  the  remote  and  indefinite  future.     The  dis- 
tinctive future  is  made  by  suffixing  okeh  to  chi  and  he;  as,  chi  okeh,  hi 
okeh. 

0 

The  suffix  ashkeh  is  used  for  the  definite,  absolute,  or  imperative  future. 

The  past  and  future  are  combined  to  form  a  relative  future;  as,  tuk  a 
chi,  tuk  a  he,  tuk  ashke,  was  to  tie;  also  chin  tuk,  chin  tok,  be  tuk,  hitok, 
will  have,  shall  have,  would  have,  should  have. 

§  11.    POTENTIAL  MODE. 

This  is  formed  from  the  infinitive  by  suffixing  the  articles  hinla,  may, 
can,  and  pulla,  must,  will. 

Present  tense  (but  with  reference  to  future  time). 

Indefinite  takcha  hinlah,  he,  etc.,  may  or  can  tie. 

Definite  takcha  hinlvslihe,  he,  etc.,  may  or  can  tie. 

Distinctive  takcha  hinla  hokeh,      he,  etc.,  may  or  can  tie. 

Indefinite  takchi  pullah,  he,  etc.,  must  or  will  tie. 

Definite  takchi  pullvschkeh,       he,  etc.,  must  or  will  tie. 

Distinctive  takchi  pulla  hokeh,      he,  etc.,  must  or  will  tie. 

The  past  tenses  are  formed  like  those  in  tlie  indicative  mode,  the  tense 
signs  being  suffixed  to  hiula  and  pulla;  as,  takchi  la  hinla  tuk,  I  may  or 
might  have  tied. 

§  13.    SUBJITNCTITE  MODE. 

This  is  formed  from  the  infinitive  by  suffixing  km  for  the  definite  and 
okm  for  the  distinctive.  The  m  takes  the  definite  article-pronoun  a  in  all 
its  forms. 

Note. — km,  if,  when,  whether,  is  compounded  of  k,  a  sufiix,  definitive 
of  the  idea  contained  in  the  verb ;  as,  takchik,  he  ties,  at  that,  in  that,  or 
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jfut  that;  and  of  m,  simaltaaeoiift  or  soooe«ve,  affiimhig  or  sopposing 
aomething  in  relation  to  the  idea  limited  or  boonded  bj  k,  then,  when,  at 
the  same  time  or  place;  takchi  km,  when  he  ties  dien. 

This  suffix  can  be  added  to  the  other  modes  in  all  their  tenses;  au,  in- 
finitiTe,  takchi  kma,  if  to  tie  him,  when  to  tie  him;  indicatire,  takdit 
kmah,  if  or  when  he  ties  him;  potential,  takcha  hinla  kmah,  if  he  can  tie 
him« 

Present  tense. 

takchikmTt,  definite  sabjectiTe,  if  he,  etc,  tie,  then  he. 

takchikmah,  definite  objectiTe,  ** 

takchihokmTt,  distinctive  sabjectiye, 

takchihokmah,  distinctive  objective. 

The  past  and  future  tenses  are  inflected  with  the  personal  pronouns  as 
in  the  indicative,  except  the  forms  which  end  in  eh.  These  are  always  final, 
and  admit  of  no  suffix  nor  inflections. 

In  the  past  tenses,  tuk  and  tok,  the  k  in  kmvt,  kmah,  etc,  is  dropped, 
that  in  the  tense  particle  taking  its  place.  In  the  remote  future,  he,  the 
distinctive  form  is  not  he  okmah,  but  hokmah. 

The  distinctive  form  okm  expresses  a  condition  or  supposition  with 
more  emphasis,  and  implies  a  greater  degree  of  uncertainty  than  km;  as, 
infinitive,  takchi  hokma,  to  tie  him,  if  so;  indicative,  takchi  li  hokmah,  I 
tie  him,  if  so  it  be;  takchi  la  hinla  hokmah,  I  tie  him  if  it  can  be  so. 

Examples:  Romans  XII.  20,  chin  tvnvp  vt  hohchvfo  hokma;  if  thine 
enemy  hunger;  John  XVI.  7,  vno  vt  ia  li  keyu  hokmvno,  if  I  go  not  away; 
same  verse,  amba  ia  li  hokmvto,  but  if  I  do  go  away;  Mat.  IX.  12,  amba 
aticka  yok  mak  oh  chatuk  oke,  but  they  (distinctive)  who  are  sick;  Luke 
XVI.  30,  im  ona  hokmvno,  if  one  went  unto  them,  then;  3Iat.  XI.  15, 
haksobish  vt  i  liinlikmvt,  if  he  have  ears,  definite;  John  XIX.  12,  ish  i  hotofi 
hokmv,  if  thou  lettest  him  go,  distinctive;  Phillip  II.  1,  ^ha  hokma,  if 
there  l>e,  a  suppositive  form;  I.  Cor.  XIII.  8,  nan  ithana  yokmA,  whether 
there  be  knowledge,  a  suspensive  form. 

§  13.   OPTATIVE  MODE. 

This  is  formed  from  the  infinitive  by  suffixing  kb  definite  and  okb  dis- 
tinctive. The  particle  b  takes  the  article -pronoun  a.  in  its  definite  and 
c<^ntradiHtinctive  forms,  babato,  babano,  and  o  distinctive  and  emphatic 
as  a  prefix,  in  distinctives  and  coutradistinctives. 

takchikbat,  definite  subjective,  oh  !  that  he,  etc.,  would  tie 

it,  then  he. 
takchikbali,  definite  objective,  *< 

takchikbato,  contradistinctive  subjective,  ** 

takchikbano,  contradistinctive  objective,  ** 

takchiliokbat,        distinctive  subjective,  oh !  that  he,  etc.,  would  tie, 

even  he,  then  he. 
takcliihokbah,        distinctive  objective,  ** 

tjikcliiliokbato,       contradistinctive  subjective,  ** 

takchihokbano,      contradistinctive  objective, 
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Examples: 

Subjective  fonn:  shukbo  chumpak  bato^  oh  I  that  he  would  buy  a  blanket, 
(and  take  it  home  and  wear  it,  etc). 

Objective  form:  shukbo  chumpak  bano,  oh  I  that  he  would  buy  a  blanket, 
(then  others  might  buy). 

Contradistinctive  subjective: 

shukbo  chumpa  hokbato,  oh  !  that  he  would  buy  a  blanket,  (instead  of 
borrowing  one),  and  do  something  else,  wear  it,  etc. 

Contradistinctive  objective: 

shukbo  chumpa  hokbano,  oh!  that  he  would  buy  a  blanket,  then  others 
would  come  and  buy,  or  do  something  else. 

Luke  XIX.  43,  nana  isht  chi  ai  yukpa  he  ai  ulhpiesa  ka  ish  ithaiyna 
tokokbato,  if  thou  hadst  known,  or,  oh  !  that  thou  hadst  known;  even 
thou,  then  thou,  etc.  lali  hokbat,  I  wish  I  could  go  and  I  (do  something) ; 
iali  hokbah,  I  wish  I  could  go  and  he  (do  something). 

The  persons,  tenses,  and  numbers  correspond  with  those  in  the  indica- 
tive mode. 

§  14.    IMFERATIYB  MODB. 

Affirmative: 
ik  takchih,  let  him,  her,  it,  or  them  tie. 

takchih,  tie  thou, 

ak  takchih,  let  me  tie. 

hvsh  takchih,  ye  tie,  tie  ye  (def ). 

ho  takchi,  ye  tie,  tie  ye  (dis). 

ohiali,  go  ye  (dis). 

ke  takchi,  let  us  tie  (def). 

keho  takchi,  let  us  tie  (dis). 

kiliah,  let  us  go  (def). 

kilohiah,  let  us  go  (dis). 

takchashkeh,  let  liim,  her,  or  them  tie. 

The  particle  ashkeh  is  suffixed  to  the  infinitive  in  the  last  word  to  ex- 
press an  imperative  in  the  shape  of  a  wish. 

The  imperative  negative  is  fanned  by  changing  the  terminal  vowel  of 
the  verb  into  o,  and  suffixing  the  particle  kia;  or  particles  of  negation  may 
be  used,  such  as  na,  wa,  heto,  he,  keyu. 
Examples: 

ik  takcho  kiah,  do  not  let  him  tie. 

ish  takchi  nah,  don't  you  tie  him. 

ish  takcha  wah,  you  will  not  tie  him. 

ish  takcha  heto,  you  shall  not  tie  him. 

ish  takcho  he  keyu,  you  shall  not  tie  him. 

Double  negatives  may  be  used,  not,  not  no;  as: 
ak  takcho  ki  nah; 
ak  takcho  ka  wah; 

ak  tokcha  ka  he  keyuh.  « 

Compare  Luke  VII.  39,  ik  akostinincho  ka  heto,  he  would  not  have 
not  known,  t.  «.,  he  would  have  known. 
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§  15.   IBREOULAB  VERBS. 

The  irregular  verbs  are;  vbi,  to  kill;  vmo,  to  trim,  to  mow;  vla^  to  ar- 
rive; vpa,  to  eat;  ia,  to  go.  The  vowel  v  in  these  verbs  is  dropped  in  a 
part  of  the  persons  in  both  numbers;  thus: 

Affirmative  form. 

vjmh,  he,  etc.,  eats,  t .  e,,  of  one  article  of  food,  vbih,  he  kills, 

ishpah,  thou  eatest.  ish  bih,  thou  killest. 

vpalih,  I  eat.  ube  lih,  I  kill, 

hvshpah,  yon  eat.  hvsh  bih,  you  kiU. 

epah,  we  eat  (def).  ebih,  we  kill, 

iloh  vpah,  we  eat  (dis).  iloh  vbih,  we  kill. 

Negative  form. 

ik  poh,  he  does  not  eat.  ik  bob. 

chik  poll,  thou  chik  boh. 

ak  poh,                        I  ak  boh. 

hvchik  poh,  you  hvchik  boh. 

ke  poh,                      we  (def).  ke  boh. 

kiloh  poh,                      we  (dis).  kiloh  aboh. 

In  the  frequentative  form  of  these  verbs,  the  pronouns  in  the  second 
person  singular  and  plural  are  modified  thus:  ahanla,  ihishla,  sing., 
aliashlah,  pi. 

ia,  to  go. 

Affirmative  form.  Negative  form. 

iah,  he  goes,  ik  aiyuh. 

ish  iah,  thou  goest,  chik  aiyuh. 

ialili,  I  go,  ak  aiyuh. 

hvsh  iah,  you  go,  hvchik  aiyuh. 

il  iah,  we  go,  kil  aiyuh. 

iloh  ia,  we  go,  kiloh  aiyuh. 

iksho,  to  be  none,  may  be  a  negative  form  of  vslia  or  i|sha. 

It  is  coi\jugated: 

ikshoh,  he  is  not,  there  is  none, 

ikchikshoh,        thou  art  not. 
iksakshoh,  I  am  not,  etc. 

and: 

ik  im  ikshoh,      he  has  not,  there  is  none  for  him,  etc. 

Keyu,  not  to  be,  has  no  modifications  except  h  predicative,  and  tlie 
causatives  clii  and  kechi ;  as,  keyuchi,  to  make  it  nothing ;  keyukechi, 
keyukma,  if  not,  or.  Kia,  although,  is  perhaps  an  imiKjrative  form  of  ia, 
to  go,  ikiah,  let  him  or  it  go.  It  has  no  variation  except  to  take  h  pre- 
dicative, kiah,  although  it  be. 

§  16.  It  will  be  seen  that  verbs  have  usually  but  one  form  for  both  singu. 
lar  and  plural  numbers.  Some  verbs,  however,  have  a  plural,  made  by  an 
internal  change;  as,  hikah,  it  flies;  helih,  they  fiy;  binilib,  he  sits;  binohli. 
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tlie;  ait;  taMiUli.  he  Hctu  it  up;  talolilili,  lie  sets  them  up;  kopoli,  to  bite, 
ptunil,  koblij  kanclii,  to  sell,  plural,  kampila;  bolili.  to  lay  down,  plural, 
kapulli;  till,  to  pluck  up.  plui'al,  tehli;  matleli,  to  mu,  plural,  yililepa. 
Some  verbs  have  this  plural  Tonn  ouly;  lis,  ilbkoUh,  tliey  move  oS;  pebUchi, 
he  rulvs  tliem;  oliijah,  they  sit.  Some  have  the  aingulnr  uumber  only;  as, 
isBoh,  he  Htrikes  once. 

Somt"  few  verbs  are  dual ;  as,  tiJilaiah,  they  two  inin ;  Ittonachili,  they 
two  go  there  toeether. 

The  inseparable  pronouna  determine  the  number  of  the  verb  in  the  first 
and  Betrond  persons.  The  third  porson  singular  and  plural  has  no  personal 
pronoiin;  okla  is  sometimes  used  as  a  singular,  dual,  and  pluml  pronoun; 
as,  anumpulit  okla  tok,  they  two  spake. 

Noto.—By  a  verb  in  the  plural  is  meant  plurality  eitlier  in  the  subject 
or  object;  as,  wak  pelicltih,  he  or  they  drive  cattle,  and  wak  a  chuffiehi, 
they  drive  a  cow.  Here  pelichih  is  in  the  plural  number,  and  cliuffichi  in 
(he  singulttr. 


CHAPTEB  IV. 


g  1.  There  arc  few  words  in  Choctaw  that  correB[>ond  totlie  fiuglish 
prepositions.  The  artiule-proDOUns  to  some  extent  supply  this  want. 
Some  verbs  involve  a  preposition  in  their  meaning;  us,  oiui,  to  go  to;  vba, 
toaniveat;  bokyupi,  to  bnthe  in  the  creek;  hijsa,  to  Are  at.  The  in- 
separable poHseatiive  pronouns  i,  im,  in,  involve  a  preposition,  to  him,  for 
him,  of  him,  from  liini,  against  liim;  so  also  do  the  recipcoual  poasesBives, 
itti,  ittim,  ittin,  to  eaob  other,  for  each  other,  etc. 

The  preposition,  to,  in  the  inflnitive  is  contained  in  the  simple  form  of 
the  verb;  takchi,  to  tie.  The  preposition  of,  showing  the  genitive  or  pos- 
sessive case  is  understood;  iti  hiahi,  leaf  of  a  tree.  When  one  of  tlie 
nouns  expresses  ownership  in  the  other,  the  inseparable  poHses^ve  pronoun 
is  used;  as,  vlla  i  holisso,  the  child  its  book. 

g  S.  As  the  Choctaw  is  deficient  in  single  words  expressing  sjiace  and 
time,  it  uses  in  place  of  them  prepositive  particles  of  definite  significations. 
These  are; 

1.  Locatives. 

They  are:  a,  before  consonants;  ai,  befoi-e  vowels,  and  liefore  y.  This 
means  the  plucn  for,  in  which,  at  which,  from  which,  to  which,  where, 
there,  then;  as,  afoha,  to  rest  at  or  in  a  place,  a  time  for  resting;  aminti, 
ocome  from;  aliikia.  trf  stand  in;  nianta,  to  stay  at  oitlu;  ai  impa,  to  ent 
i  Bt  or  there;  ai  illi,  to  die  in  a  (iiiom.  etc.;,  or  at  tiioon,  night,  etc.  j;  aiauuk 
fiUi,  to  tliink  of:  :Uuhni.  to  long  for;  ayukfa,  to  rejoice  at, 
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CHAPTER  V. 


NOUNS. 

§  1.  In  Choctaw  there  is  no  grammatical  difference  between  common 
and  proper,  animate  and  inanimate,  conci*ete  and  abstract  nouns.  They 
have  no  internal  changes  nor  inflections  to  denote  number,  gender,  or  case. 
These  accidents  are  supplied  by  additional  words,  or  are  left  unexpressed. 

§  2.  Number. — Nouns  are  presumed  to  be  in  that  number  which  is  most 
natural  to  them.  If  the  number  is  required  to  be  specified,  numerals, 
numeral  adjectives,  pronouns,  or  verbs  are  subjoined.  Examples:  wak,  a 
cow,  cows;  wak  achofa,  one  cow;  wak  tuklo,  two  cows;  wak  lawa,  many 
cows;  wak  moma,  all  the  cows;  wak  vmmi,  my  cow  or  my  cows;  hatakvt 
antah,  a  man  stays;  hatak  vt  ashah,  men  are  staying;  wak  vt  tihlaiah,  the 
two  cows  run. 

§  8.  Gender. — A  few  nouns  only  have  names  in  the  masculine  and 
feminine  gender;  as,  hatak,  a  man;  ohoyo,  a  woman;  nakni,  a  male;  tek, 
a  female.  When  gender  is  emphatic,  these  words,  nakni,  and  tek,  are  sub- 
joined; as,  Vila  nakni,  a  boy;  vlla  tek,  a  girl;  issinakni,  a  buck;  issi  tek, 
a  doe. 

§  4.  Case. — All  nouns  take  article-pronouns  for  specification,  emphasis, 
and  case.  The  subjective  relation  of  a  noun  to  a  verb  is  indicated  by  the 
article-pronouns  in  the  nominative  case  ;  the  objective  relation  by  the 
article-pronouns  in  the  oblique  case.  A  noun,  however,  is  often  used  by 
itself,  without  the  article-pronoun,  and  may  then  be  either  in  the  nomina- 
tive or  oblique  case,  the  connective  alone  deciding  which,  though  usually 
it  is  oblique.  Examples:  hatak  vt  mintih,  man  he  comes;  hatak  mintiah, 
man  comes,  or  men  come;  hatak  vt  pisah,  a  man  sees,  or  men  see;  hatak 
!^  pisah,  man  him  (or  men  them)  he  sees. 

§  5.  Tlie  nominative  and  oblique  independent.  Tliis  occurs  when  two 
nouns  or  pronouns  are  in  a  subjective  or  objective  relation  to  the  same 
verb.  In  this  case  the  first  is  emphatic  or  independent;  as,  hatak  okvto  i 
nitak  vt  hvshvk  ak  o  chiyuhmi  hokeh,  man  as  for,  he  for  him,  days  they, 
grass,  that  which  is,  like  they  are,  so  it  is. 

hatak        achvfa        hosh        ushi        vt  in        tuklo         tok, 

man       a  certain        he  sons      they      to  him     two     so  it  was. 

In  these  sentences,  hatak  okvto  and  hatak  achvfa  hosh,  are  in  the 
nominative  case,  and  nitak  vt  and  ushi  vt,  are  also  in  the  nominative  case. 
So  in  the  oblique  case: 
hvchishno  ma,        isht  hvchi,  miliacha  he, 

you  indeed,  you,        it  shall  not  be  judged  to,  or  you,  you  shall 

not  be  judged. 

§  6.  The  possessive  or  genitive  sense. 

Possession  may  be  shown  by  simple  position;  as,  iti  hishi,  tree  leaf,  the 
ti*ee's  leaf;  hatak  kvUo,   man  strength,  the  man's  strength,  a  man  of 
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strength;  Chahta  okla,  the  Choctaw  nation,  miko  ibbak,  king  hand,  the 
king^s  hand. 

Where  there  is  an  acquired  possession,  the  inseparable  possessive  pro- 
nouns i,  im,  in,  are  inserted  between  two  nouns;  as,  Chan  in  chuka,  John 
his  house.  It  is  probable  that  the  method  of  indicating  possession  by 
position  arose  from  an  elision  of  this  pronoun,  as  this  method  is  most  fre- 
quent in  names  of  the  human  body  and  its  members,  of  near  relatives,  in 
nominative  and  oblique  independent  noims,  and  generally  in  such  as  are 
obviously  integral  parts  of  each  other,  or  by  nature  closely  connected. 
Examples:  miko  ibbak,  the  king  (his)  hand;  miko  ushe,  the  king  (his) 
son;  iti  vni,  a  tree  (its)  fruit;  iti  hakshup,  a  tree,  its  bark;  wak  pishuk- 
chi,  a  cow  (her)  milk. 

Names  of  time  take  the  possessive  pronoun;  as,  i  nitak,  his  day  or  days, 
which  might  also  be  regarded  as  i  dative,  to  him,  for  him,  as  in  wak  i 
kanchi,  he  sells  a  cow  to  him  or  for  him. 

g  7.  The  objective  (accusative  and  ablative)  sense. 

This  is  made  by  article-pronouns  subjoined  to  nouns;  as,  hatak  §,  man 

him,  man  whom,  man  that.     In  forming  the  ablative  of  time,  place,  cause, 

the  verb,  not  the  noun,  takes  the  preposition ;  as,  hatak  vt  a  hikiah,  the 

man  stands  in  a  place  ;  isht  ikbih,  he  makes  it  with.     The  vocative  can 
be  indicated  by  the  paiticle  mah;  as,  miko  mah,  O  king.' 

§  8.  Classes  of  nouns. 

The  nouns  are  either  primitive  or  derived.  The  former  cannot  be  traced 
to  any  root;  sucli  ai-e,  oka,  water;  tvli,  a  stone;  hatak,  a  man;  ibbak,  the 
hand;  tlie  latter  are  derived  from  verbs,  adjectives,  other  nouns,  etc. 

§  9.  Derived  nouns. 

The  following  examples  will  show  the  derivation  of  nouns: 

From  transitive  verbs: 

chanli,  to  chop,  chanli,  a  chopper,  the  act  of  chopping, 
bvshli,  to  saw,  a  sawyer,  the  act  of  sawing. 

From  intransitive  verbs: 

nowa,  to  walk,  a  walk,  the  act  of  walking, 
pisa,  to  see,  a  seer,  a  sight. 

From  passive  verbs: 
talakchi,  to  be  lK)und,  a  bundle, 
holitopa,  to  he  honored,  honor, 
kvnia,  to  be  lost,  the  loss,  the  act  of  losing. 

•  In  one  portion  of  his  manuscript  Mr.  Bylngton  propounds  the  following  query:  "Cannot  all 
Choctiiw  nouns  be  treated  as  verbs?  The  root  maybe  consldere*!  as  in  the  infinitive  mood;  as. 
hatak,  to  be  a  man;  hatak^  it  is  a  man ;  hatalt  olcmvt,  if  a  man."  Prof.  H.  8teinthal,  on  the  con- 
trary, thinks  that  the  peculiar  formation  of  American  tongues  makes  nouns,  but  no  real  verbs.  He 
says  of  the  Aztec :  "dus  Mexikanlsche  In  selncm  Ansatze  zur  Wortblldung  Nomina  geblldet  hat 
aber  kelne  wahrhaften  Verba  "  {CharakUrUtikdtt  Sprachbaue»,  «.  218).  The  author  of  Etuden  philoU>- 
ffxquet  swr  quelque*  Langues  Snuwiget  de  V  Ameriqwi,  p.  38, says :  "  Les  uoms  algouquins  ne se  ddclloent 
point,  lis  se  conjuguent."  Prof.  Stelnthal,  however,  is  right.  The  primitive  exprewlons  In  these 
languages  arc  concrete,  not  abstract,— nouns,  therefore,  not  verbs. 
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From  neuter  verbs: 

kvUo,  to  be  strong,  strength. 

ahli,  to  be  true,  truth. 
From  verbs  with  the  locative  i>article  a  or  ai: 

achanli,  a  chopping  place. 

impa,  to  eat,  aiimpa,  a  table. 

apisa,  a  looking  glass. 

abvsha,  a  saw-pit,  from  bvsha,  to  be  sawn. 
From  verbs  with  the  particle  isht  instrumental: 

isht  bvsha,  a  saw. 

isht  talakchi,  a  band. 
From  verbs  with  the  particle  na  or  nanta; 

nakanchii  a  seller,  from  kanchi,  to  sell. 

nanithana,  a  pupil,  from  ithana,  to  learn. 
From  verbs  with  the  definitive  particle  ka  or  kakali: 

falamaka,  the  return,  from  falama,  to  return. 

chukbika,  a  comer,  from  chukbi,  to  be  a  comer. 

lapalika,  the  side,  from  lapali,  to  be  the  side  of. 

chitokaka,  the  Great  One,  God,  from  chito,  to  be  great. 
From  the  verb  ahpi,  to  be  first  in  time: 

achafahpi,  the  first  one. 

ishahpi,  the  first  taken. 

tofahpi,  to  first  of  summer,  the  spring. 

hushtolahpi,  the  first  of  winter,  the  autumn. 

vttahpi,  the  first-boni. 
With  ushi,  a  son,  to  make  a  diminutive: 

bokushi,  a  brook,  lit.,  son  of  a  creek. 

hinushi,  a  path,  from  hina,  a  road. 

ibbakushi,  tlie  fingers,  from  ibbak,  the  hand. 

iyushi,  the  toes,  from  iyi,  the  foot. 
With  vpi,  a  stalk,  stem,  trunk  of  a  tree,  main  channel  of  a  river,  etc: 

iyvpi,  tlie  leg. 

I)is8vpi,  a  briar,  bramble. 

hatakvpi  humma,  a  red  man,  an  Indian. 
From  the  union  of  two  nouns: 

bila  pvla,  lamp-oil. 

hvpi  oka,  brine,  salt  water. 

iti  hishi,  leaf,  leaves. 

nishkin  okchi,  tears. 
From  the  union  of  three  nouns: 

chukfi  hishi  shapo,  a  wool  hat,  sheep-bair-hat. 

wak  hakshup  sliukcha,  a  saddle-bag,  cow-skin-bag. 
From  a  noun  and  an  adjective: 

bota  tohbi,  fiour,  whitc-fiour. 

hvpi  cliampvlli,  sugar,  salt-sweet. 
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From  two  nouDs  aud  an  ac^ectiye: 

issuba  haksobish  falaia,  a  mule,  horse-ears-long. 
From  a  noun  and  a  verb: 

iti  bvshli,  a  tree-sawyer. 

shapo  ikbi,  a  hat-maker. 

shulush  ikbi,  a  shoemaker. 
From  two  words  connected  by  an  article-pronoun: 

kanchit  f^ya,  a  peddler,  one  that  sells  aud  goes. 

mvllit  kvnia,  a  runaway,  one  that  runs  and  is  gone. 
From  two  nouns  and  a  verb: 

bila  pvla  ikbi,  a  lamp  maker. 

lukfi  ampo  ikbi,  a  potter.' 
Other  combinations  are  also  in  use. 
10.  Abstract  nouns. 

These  are  usually  formed  from  neuter  verbs ;  as,  kvllo,  to  be  strong, 
strength;  achukma,  to  be  good,  goodness;  ahli  (distinctive  form  of  vhli, 
edge,  end,  point,  limit),  to  be  true,  truth. 

The  translators  of  the  New  Testament  rarely,  however,  use  these  words 
alone,  but  combine  others  with  them. 
For  example: 

uayimmi,  faith,  I.  Cor.  XIII.  13. 

nannihullo,  love. 

nanisht  i  hullo,  love. 

nanithana,  knowledge,  2  Pet.  1,  5. 

ishtaivlbi,  i-edemption. 

isht  aholitopa,  glory,  Mat.  VI.  18. 
Often  circumlocutions  are  used;  as, 

nan-isht  hvsh  il  a  nauaiya,  your  peace,  lit.,  the  thing  by  which  you 
have  peace  in  yourselves,  Luke  X.  6. 
Tlio  suffix  nana  or  nan  gives  an  intensive  signiiication;  as, 

nanihullochi,  accursed  thing,  Joshua  VII.  13. 

§  11.  Proper  nouns,  and  terms  of  relationship. 

These  take  the  article-pronouns,  and  are  construed  like  common  neuns. 
Some  proper  nouns  are  simple,  others  compound.  Chahta,  Mvskoki, 
Chalaki,  Wishashi,  Shawvno,  are  simple,  uncompounded  names.  Bulban- 
cha,  the  Choctaw  name  of  New  Orleans,  is  compounded  of  bvlbaha  ^sha, 
where  there  is  bvlbaha,  unintelligible  talking  in  different  languages,  as  in 
Babel  of  old. 

Apalachicola,  apelvchi  okla,  helping  people,  allies. 

Pensacola,  pgshokla,  hairy  people. 

Pascagoula,  pvskokla,  bread  people. 

Tombigbee,  itomikbi,  box  makers. 

Bok  liumma,  Red  river. 

Boktuklo,  river  two,  applied  to  a  creek  the  channel  of  which  is  divided 
by  an  island. 

I  A  number  of  wordn  have  been  adopted  from  the  English,  and  a  few  from  French  and  Spanish. 
They  all  sutfer  some  change.    Thuo,  Icatus,  a  cat :  shapo,  chapeau ;  wak ,  vaca  (SpO:  enchil,  angel. 
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Tlip  MrmN  of  relationship  nre  iiuinemua,  »ud  tliiTiT  nint^tially  in  apiilica- 
tiou  (vnm  those  used  in  the  EngliHh  t4>n|jiie;  uh  will  be  s^:a  in  the  fuUow- 
inj;  list: 

I.  Eiiiship  by  hlix>d. 

1.  In  tlie  male  liue. 

vmafo,  my  graodfather,  the  father  of  my  father  or  at  my  mother,  their 
fothers,  brothers,  and  male  cousins. 

aki,  ray  father,  his  brothers,  his  male  cousins,  his  uni'les  and  nephews, 
their  brothers  and  male  cousins. 

tmothi,  my  maternal  nncle,  hisbrotliers  and  male  ciiusiits. 

akiii,  the  elrlest  among  brothers,  and  male  cousins. 

uiA<;  a  son,  *vin,  m;  son,  aon  of  the  fatlier,  fiitlier'n  brutUerx,  male 
CouaiDB,  80D  of  the  mother,  her  sisters  and  female  coiisina,  rou  uf  the 
father's  sister  (said  by  this  father's  son). 

tu^aigi,  my  nephew,  a  sod  of  my  sixter  or  her  female  cousin. 

tapok  nakni,  my  male  grandchild,  my  sister's  male  grandchildren,  my 
brother's  children  (said  by  an  aunt). 

ittibapiiM,  brother,  literally  those  wbo  suck  together,  a  general  name  for 
brothers  and  male  cousins. 

tmvionni,  my  elder  brother  or  cousin. 

la  JiakJUh,  my  younger  brother  or  cousin. 

!  nnjt  jl,  her  brother,  spoken  by  a  woman. 

2.  In  the  female  line. 

tppakni,  my  grandmother,  her  sisters,  female  oouMins  and  their  mothens. 

hfihk»,  my  mother,  her  sisters,  and  female  cousins, 

ahukrti,  my  aunt,  her  sisters  and  female  cousins. 

akni,  the  eldest  child  among  sisters  ami  female  cousins. 

vihetiki  or  tutoUl;  my  daughter,  the  daughter  of  my  sisters  or  female 
oousins,  the  child  of  my  father's  sister,  her  sister  or  her  cousin. 

tupokttkf  my  granddaughter,  my  sister's  grandchildren,  tlie  female  child 
of  A  brother's  sigter. 

itU  bapinhi,  sisters,  female  cousins,  common  gender. 

vmianitni,  my  eldest  sister  or  eousin. 

tanaiJUh,  my  younger  sister  or  cousin, 

aaUk,  my  siNter  or  female  cousin,  said  by  a  man. 
II.   Kinship  by  marringe. 

AaeoJ:,  husband,  literally,  her  man. 

Ukehi,  wife,  I'ni  oJuiyo,  his  woman. 

ttppBchi,  my  father-in-law,  said  by  the  man. 

nppochi,  ohoga,  my  niuther<in-taw.  said  by  the  man. 

«m^a,  niy  fother-in-law,  said  by  the  woman. 

vppokni,  my  mother-in-law,  said  by  the  woman. 

»ayup,  my  son-iu-law. 

tapok,  my  daughtnr-in-lair. 

xmalakuti,  my  brother-in-law,  brother  of  my  wife. 

wnoiot,  my  brother-in-law,  husband  of  my  sister. 

tmi^o,  my  uncle,  tlie  huHlutnd  of  my  aunt. 

enwtoAuii' ofliiyd,  ray  sister-in-law,  sister  of  ray  wife. 


Brinton.)  ^*^  rF«brnaiy4, 

tahaiya,  my  sister-in-law,  wife  of  my  brother,  also  wile  of  my  uncley  or 
of  my  nephew. 

uppOf  my  sister-in-law. 

iapol\  my  sister-in-law. 

vshke,  the  wife  of  my  father's  brother. 

haloka,  a  famfly  name  for  son-in-law,  fkther-in-law,  and  mother-in  law. 

While  formerly  the  kinsmen  (iksa)  and  the  peoples  (olUa)  had  specific 
names,  the  family  had  none.  >  The  names  of  indiTidaals  were  significant  of 
some  trait  or  quality.  Some  of  the  masculine  names  mean  Come  and  kill, 
Stand  and  kill.  Kill  all,  Kill  and  go;  some  of  the  feminine  names  aigni^ 
Giver,  Bringer,  She  who  loops  up  her  hair.  Take  water  and  give  him.  In 
times  of  war  brave  men  received  titles,  such  as  Red  bird,  Red  knife.  Red 
owl,  etc. 

The  individual  name  is  sacred,  and  is  never  used  in  common  conversa- 
tiou;  the  name  of  relationship,  my  brother,  my  cousin,  is  used  instead. 
The  wife  speaks  of  her  husband  as  vUa  iki,  the  children's  father. 

Tlie  ancient  law  of  marriage  was  that  no  man  could  choose  a  wife  in  his 
own  iksa.  Hence  the  matter  of  clan  relationship  became  one  of  great  im- 
portance, and  upon  it  the  terms  of  relationship  in  general  were  based.  In 
common  salutations,  the  husband  addressed  his  wife's  clan  as  vm  okla  mah, 
my  people,  but  his  own  clan  as  vm  ai  okla  mah,  inserting  the  locative 
particle  ai,  with  an  emphatic  sense. 

Parents  usually  refer  to  their  offspring  as  vlla,  the  child,  or  children. 

There  are  no  words,  such  as  great-grand-father,  great-grand-son,  etc., 
to  express  relationship  in  the  same  line  beyond  grandfather  and  grandson. 
All  ancestors  and  descendants  more  remote  than  these  are  called  indis- 
criminately by  these  terms. 

§  12.  Termination  of  nouns. 

Xouiis  may  end  with  the  vowels  a,  i,  o,  u,  and  with  the  consonants  f,  h, 
k,  1,  n,  p,  8,  and  sh;  fakit,  a  turkey,  the  only  noun  ending  in  t,  is  probably 
a  borrowed  woi*d.  Those  which  end  with  a  consonant  take  the  article- 
pronouns  which  begin  witli  a  vowel  sound;  as,  at,  vt,  osh,  ot,  ocha,  5,  o, 
ona,  or  with  the  euphonic  y;  as,  yvt,  yosh,  yocha,  ya. 


CHAPTER  VI. 

ADJECTIVES. 

g  1 .  The  words  used  as  adjectives,  or  attributes  of  nouns,  are  in  reality 
verbs.  All  the  classes  of  verbs  are  used  to  modify  nouns,  but  the  attribu- 
tive neuter  verb  is  that  most  frequently  employed.     When  subjoined  to 

1  Tbe  ChoctawH  w*t«'  lurmally  »llvl.le«l  into  two  IkiM.  an<l  Ihref*  '*tire8"or  diiitrlcts.  The  latter 
wore:  ukltt  fuhila,  tbe  loua  proplv:  aliepvt  ukla,  potatoc-^atlng  people;  okla  hannali,  six  people*. 
Tlie  Iksa  lived  promiscuously  throughout  the  nation  and  their  establishment  was  attributed  to 
sacretl  authority.  This  information  I  owe  to  Col.  P.  P.  Pitchlynn.  a  thorough  native  €?hoctaw 
scholar,  who  has  kindly  read  the  proof  or  .Mr.  Byington's  Grammar  with  me. 
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nouns  as  adjectives,  the  verbs  drop  the  inseparable  and  articlo^pronouns 
which  belong  to  verbs  alone,  but  continue  to  be  moditied  by  the  internal 
changes  of  the  verb. 

§  2.  The  a4jective  follows  the  noun  it  qualifies,  and  the  article-pronouns 
subjoined  to  nouns  are  removed  and  placed  after  the  adjective.  Thus, 
hatak  vt  mintih,  a  man  is  coming;  hatak  achukma  yvt  mintih,  a  good  man 
is  coming.     The  adjective  agrees  with  its  noun  in  number  and  case. 

§  8.  Affirmative  and  negative  forms. 

Adjectives  are  changed  trom  the  affirmative  to  the  negative  forms  as 
verbs  are.  Thus,  hatak  kvllo,  a  strong  man ;  hatak  ikhvllo,  a  man  not 
strong;  ^hli,  true;  ikahlo,  not  true.  A  noun  with  its  adjective  may  be 
conjugated  like  a  verb  through  the  modes  and  tenses  in  the  affirmative 
and  negative  forms. 

§  4.  Number. 

Adjectives  have  a  singular  and  plural  number.  The  plural  is  formep 
from  the  singular  by  internal  changes,  and  by  the  addition  of  other  words. 
Examples: 

Singular. 

achukma, 

chito, 

falaia, 

falvsa, 

pvtha, 

ibakchufanli, 

ibakhatanli, 

ibakpishanli, 

ibaktasanli, 

yushkotoli, 

3ru8hbonoli, 

yushtololi, 

okchvmali, 

§  5.  Comparison. 

The  degrees  of  comparison  are  much  more  numerous  than  in  English. 
They  are  expressed  either  by  internal  changes,  or  by  the  addition  of  other 
words.     Example:  achukma,  good. 

Descending  graduation. 

achukma  ik  ono,  not  good  enough, 

achukma  ik  lawo,  less  good, 

achukma  momak^  ik  lawo,  less  good  than  all. 

achukma  iklawokit  taha,  completely  less  good  than  all. 

Positive  degrees. 

achukma,  good, 

achokma,  goodish. 

achuhkma,  good  emphatically. 


good, 

Aarge* 
long, 

long  and  slender, 

wide, 

tapering, 

bald  faced, 

round  and  pointed^ 

starved  in  the  face, 

short, 

curly  haired, 

short, 

green. 


Plural. 

hochukma. 

hochito. 

hofaloha. 

falvspoa. 

hopvtka. 

ibakchu£EMhli. 

ibakhatashli. 

ibakpashashli. 

ibaktasashli. 

3rushkotushli. 

yushbonushli. 

3rushtolushli. 

okchvmashli. 
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achojukma,  good  in  an  increased  degree, 

achukma,  good  distinctly  compared  with  others, 

achohukma,  good  and  growing  better.  * 

Comparative  degree. 


achukma  i  shahli, 

Superlative  degree. 

achukma  moma  i  shahli, 
achukma  kvt  i  shaht  tahli, 
achukma  kvt  i  shaht  taha. 


better. 

best. 

best,  he  completes  it,  subjective. 

best,  it  is  completed,  objective. 


The  last  two  expressions  are  attempts  to  translate  the  English  superla- 
tive, and  are  not  natural  to  the  language.     They  are  rarely  heard. 

Diminutives. 

iskitini,  small,  iskitvnisi, 

okpulo,  bad,  okpulosi, 

kanomi,  few,  kanomusi. 

Sometimes  it  is  expressed  by  a  kind  of  lisp;  as  for  ikchito,  not  large, 
say  iksito. 

g  6.  Numerals. 

These  are  all  parsed  like  verbs,  but  are  here  called  adjectives,  in  accord- 
ance with  custom. 


smallish. 

baddish. 

fewish. 


Oi-dinaL 

tikba. 

atukla,  or  liittukla. 

atuchina,  or  hittuchina. 

aiushta,  or  isht  aiushta. 

ishttahlapi. 

isht  hauuali. 

isht  untulo. 

isht  untuchina. 

isht  chakali. 

isht  pokoli. 


Cardinal. 

1.  achvfa. 

2.  tuklo. 
8.  tukchina. 

4.  ushta. 

5.  tahlapi. 

6.  hanuali. 

7.  untuklo. 

8.  untuchina. 

9.  chakali. 
19.  pokoli. 

11.  auahchvfa. 

12.  auahtuklo. 

13.  auahtuchina. 

14.  auahushta. 

15.  auahtahlapi. 

16.  auahhannali. 

17.  auah untuklo. 

18.  auahuntuchina. 

19.  auah  chakali. 

20.  pokoli  tuklo. 
30.  pokoli  tuchina. 

100.  tahlepa  achvfa. 
1000.  tahlepa  sipokni. 

The  word  auah  means  with,  akucha,  out  of,  over.     There  are  no  words 
for  portions  less  than  one  half. 


CHAPTER  VII. 


g  1.  Adverba  in  Choctaw  iiro  verbs  as  well  as  adverbs  They  are  either 
primitive  or  derived.  Tlie  former  are  single  wordu,  sucli  iis  beksi,  always; 
bouo,  only;  ill»,  merely;  tokba,  very  much;  fthli,  certainly;  piilla,  surely. 

g  8.   Derived  ndverbit  are  formed  in  varioua   ways.     When  two  verbs 

have  a  connective  betweeu  them,  the  Grst  of  them  may  serve  merely  to 

qualii^  the  eecond  and  muHt  then  be  rendered   adverbially,  though  both 

may  be  parsed  as  verbs;  as,  achulnnalit  hvsh  hoyashko,  do  ye  search  dili- 

[  gently.  Mat.  II.  8. 

Adverb*  of  place  are  formed  from  the  demonstrative  pronouns  ilvppa, 
here;  yrmnia,  there.  These  take  some  of  tlie  article-pronouns;  Uvppakinli, 
right  here;  yvmmakiuli,  right  there. 

Adverbs  of  number  are  derived  from  the  numerals;  as,  ushta  ha,  four 
times;  ai  ushtnha,  at  the  fourth  time. 

Adverbs  of  time  past  are  derived  from  the  definite  article-pronoun  ash, 
renewed  mention;  as,  mish  usli,  day  before  yesterday;  hopakik  ash,  long 
since,  long  ago. 

Advorbfl  mudilV  caoh  other;  fehna  ctiolimi,  somewliat  very;  fehna  puUa, 
surely  very.  The  degree  of  modiAcation  la  varied  after  the  manner  of  ad- 
I  Jectives,  by  emphasis,  by  prolonging  the  sound  of  a  word,  or  by  inserting 
a  syllable;  as,  fehna,  fleua;  cheki,  cbehki;  chiki,  chehika. 

Diminutives  are  formed  by  adding  si;  as,  olatomasi  from  olatoma,  this 
way,  on  this  side  of;  billkaai  from  bilika,  close  by. 

§  3.  Int«rrogativea.  These  are  definite  and  distinctive.  The  distinctive 
calls  for  a  definite  answer;  katima  ish  ia  hoh  clio?  where  lire  yon  going  ? 
anchuka  ia  lih,  I  am  going  to  my  house. 

In  speaking  an  interrogative  tone  is  used,  and  to  increase  the  strength 
of  tlie  interrogation  ttie  linal  syllable  ends  with  a  nasal  sound;  antg?  is  ho 
staying?  rointi?  is  he  coming?  As  there  ia  no  predicate  in  such  inter- 
ragations,  the  verbal  li  final  is  dropped.  There  is  a  milder  interrogative 
where  the  nasal  sound  is  dropped,  and  the  h  predioative  is  snllixed;  as, 
yolunik  ah?  is  it  thus?  yobatuh  ah?  could  it  be?  Int«rrogativeB  with 
the  nasal  are  distinctive;  without  the  nasal  they  are  definite. 

An  interrogative  in  the  negative  demands  a»  affirmative  reply  ;  as, 
yvmmak  keyu?  is  it  not  that?— 4t  is  tliat. 

The  principal  interrogative  adverbs  are  katima?  or  mvto?  where? 
nanta?  what?  katiohmi?  how?  cho?  an  interrogative  particle.  E;f- 
amples: 

Katima  ishjah^?  Where  did  you  go?  (definite.) 

Eatima  ishia  ho?  Where  did  you  go?  (distinctive.) 

§  4.  Adverbs  take  the  article-pronouns,  and  some  inseparable  pronouns; 
as,  sa  tikba,  before  me  (in  place);  an  tikba,  before  me  (in  time).  When 
they  follow  verbs,  the  article-pronouns  of  the  verbs  are  removed,  and 
m  piLaoed  after  the  adverbs. 


Brisit4Xi.] 


364 


[r^brvmry^* 


I  5.  Example* 

Tefl,yea, 

Nay,  not,  no, 

Xach, 

Little, 

Once, 

Twice, 

Thrioe, 

First, 

Secoodly, 

Thirdly, 

Xow, 

Then, 

TcMlay, 

To-mofTow, 

Yesterday, 

Upward, 

Downward, 

Beyond, 

8oan, 

Enough, 

Perhaps, 

Truly, 

Ifither, 

Thi8  Bide  of. 

Toward, 

Merely, 


of  Choctaw  adrerba. 

yao,  ah,  |,  ome. 

keyu,  ah^h,  h%,  heto.  awa,  '.haia, 

laoa,  fehna,  apakna. 

kanomosi,  iakitine,  chTbOuksL 

himona,  himonaha. 

hitukla,  hitnklaba. 

hitadiina,  hituchinaha. 

Tmmona,  tickba. 

ont  atnkla. 

ont  atuchina. 

himak,  himo. 

yvnima. 

himak  nitak. 

onna. 

pilashash. 

vba  pila,  Tbema,  vba  imma. 

oka  pila,  akema,  ak  imma,  aket. 

mish  sha. 

cheki. 

vllpesa. 

chishba,  yohaka. 

§hli  (from  vhli,  the  limit). 

anet. 

ola. 

pila. 

peh. 


>. 


CHAPTER  VIII. 


CONJUNCTIONS. 

?  1.  ConjuDctions  connect  words,  sentences,  clauses  and  paragraphs, 
and  commence  and  close  sentences.     They  are  definite  and  distinctive. 

Definite  conjunctions  usually  end  with  t,  vt,  or  a  ;  as,  mihmvt,  mihma, 
and.  The  distinctives  end  with  osh  or  q;  as,  mihi  osb,  mihig.  Some  are 
both  definite  and  distinctive  ;  as,  okvt,  oka,  where  ok,  a  demonstrative 
distinctive,  is  combined  with  vt  and  a  definite. 

5  2.  They  take  some  of  the  article-pronouns  to  exhibit  the  nominative 
and  ol)lique  cases;  as,  mihmvt,  nom.  case,  and  he,  mihma,  oblique  case, 
and  him  ;  mih  is  used  as  a  personal  pronoun  in  the  third  person  singular. 
Mihmvt  is  literally  "he  then  he  ;"  mihma,  "he  then  him  ;'*  milimvt  con- 
tains the  verb  of  existence  (h  predicative)  and  the  subjective  copula  ; 
mihma  likewise  contains  the  verb  of  existence,  and  solves  the  subjective 
copula,  and  thus  it  acts  on  the  subject — the  subjective  copula  being  solved, 


1870.]  360  [Brinton. 

a  new  subjoct  with  its  copula  takes  its  place.     This  conjunction  may 
be  translated  by  any  of  the  personal  pronouns  in  the  third  person. 

§  3.  The  conjunction  in  the  nominative  case  connects  two  or  more  sub- 
jects to  one  verb;  as.  Acts  II.  8 — 11,  where  mikmvt  and  micha  connect 
the  names  of  several  nations  with  eho  haiyak  loshke. 

When  there  is  one  subject  and  two  or  more  predicates,  the  subject  is 
connected  with  all  the  predicates;  as,  Luke  XV.  13,  where  the  connective 
is  sulfixed  to  the  predicates  as  a  copula. 

But  when  another  subject  and  predicate  following  the  first  are  connected 
with  it,  the  conjunction  is  in  the  oblique  case.  This  change  of  case  gives 
notice  of  the  succeeding  subject  and  predicate;  as,  Mat.  I.  2:  Eblaham  \t 
Aisak  ^  tobachi  tok;  atuko  Aisak  vt  Chekob  a  tobachi  tok;  here,  atuko  is 
in  the  oblique  case,  and  connects  the  two  prepositions,  and  shows  two  dif- 
ferent subjects.  If  it  were  atuk  osh  instead  of  atuko  it  would  make  Abi'a- 
ham  a  subject  of  tlie  second  preposition.  The  genealogy  of  the  Saviour  in 
Luke  III.,  illustrntes  the  same  usage.  The  conjunction  mihma  is  there 
used,  **and  he,''  the  subject  of  the  next  verb.  This  change  in  the  con- 
junction does  not  change  the  subject  to  the  object.  It  gives  notice  of 
another  subject,  and  connects  them  both  by  mihrna.  The  copula  is  sotted, 
and  the  way  opened  for  another  subject  to  take  it.  Tims,  in  Luke  XVII. 
10:  achvfa  kok  osli  Falisi  okma,  achvfa  kvto  publikan  a  tok  ;  okma  is  in 
the  oblique  case.  These  instances  exhibit  the  dillbience  between  a  con- 
junction  in  the  nominative  and  oblique  cases. 

§  4.  Coi\junctions  are  divided  into  the  following  classes: 

1.  Copulatives  ;  definite  subjective,  and,  then,  t,  clia,  micha,  mihmvt, 

mikmvt,   yohmi  cha,   yumohmi  chaj   yohmi  mvt, 

yuraohmi  mvt. 
definite  objective,  na,  mina,  mihma,  mikma. 
distinctive,  mih  ho,  mih  hosh. 

2.  Distinctives ;  or,  if  not,  unless,  except,  but,  keyukmvt,  kcyu  hokmvt, 

amba,  ikshokmvt,  keyukma. 

3.  Concessives  ;  although,  neverthelesp,  be  it  fo,  ndmit  it.     They  con- 

code  something  which  has  been  said.  They  are  kia 
and  amba.  The  distinctive  article-pronouns  osh,  o, 
and  oh,  often  precede  kia,  as  akohkia,  okako  kia. 

4.  Adversatives ;  but,  yet,  notwithstanding,  amba,  kia;  atuk  ak  o,  but, 

Luke  XIX.  14. 

5.  Causals ;  therefore,  for,  because,  as,  so  as,  okvt,  yohmi  hosh,  yohmi 

kokvt,  yomohml  hosh,  yomohmih  hoh,  yomohmi  hokah. 

6.  Illatives  ;  therefore,  wherefore,  on  account  of,  yomohmi  hokvt,  yo- 

mohmi hokah. 

7.  Finals ;  because,  for,  hokvt,  hokah,  yohmi  hokvt,  yohmi  hokali. 

8.  Conditionals ;  if,  lest,  when,  then,  provided,  kmvt,  kma  (def.),  okmvt, 

okma,  (dis). 

A.   p.   8.— VOL  XI.— 18e 
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9.  Suspenidves ;  whether,  whether  or,  km&  (def.),  okin£,  (dis.),  ish  toh- 

bichikmft;  ish  lusachikm^,  whether  white  or  bbusk 
Mat.  V.  36. 

Examples  of  conjunctions: 


Again, 

Also, 

Althoogb, 

And, 

Because, 

Besides, 

But, 

Except, 

Since, 

Therefore, 

Unless, 


anonti,  anowa,  himmakma,  hiraakona. 

aiena,  itatuklo,  mvt,  ma,  akinli. 

kia,  okako,  okakosh. 

cha,  na,  micha,  mina,  mihmvt,  mihma,  mikmvt,  mlkma. 

hokvt,  hoka,  hatukosh. 

aiena,  micha,  mikmvt,  mikma. 

amba,  kia. 

keyukma,  akcho. 

hatukosh,  hatuko. 

yvmohmikmvt,  yvmohmik^  yvmohmihokvt. 

koyukmvt,  keyuhokmvt. 


CHAPTER  IX. 


INTEBJECTIONS. 

§  1.  The  Inteijections  may  be  divided  into  two  classes,  the  subjective 
and  the  objective. 

^  2.  The  subjective  interjections. 

These  are  produced  by  a  sudden  ebullition  of  feeling  and  merely  manifest 
the  state  of  the  speaker's  mind,  as  akshukeh !  oh  !  on  account  of  pain  from 
water  or  cold;  akshupeh  !  oh  !  when  the  pain  is  from  fire;  ulleh  !  for  any 
severe  pain;  ikikch  !  wlien  in  distress  of  mind  or  body. 

§  3.  The  objective  interjections. 

These  are  employed  to  excite  the  attention  of  the  party  addressed; 
intah  !,  ok  !,  okintah  !,  well !  now !  used  for  defiance  or  banter;  yak  eh  I 
look  here  !,  yak  okeh,  thanks  to  you ;  yokokeh,  in  lamentation  ;  omeh  ! 
omislikeli !  to  call  attention,  Give  ear  !  There  are  interjections  for  times 
of  sport,  of  mourning,  of  war,  victory  and  defeat.  Some  arc  common  to 
both  sexes,  some  used  by  only  one. 


^5  4.  Interiections  cli 

iieiiy  used  by  men. 

Ahjjh, 

no  !  stop  !  take  heed  I 

Pullashkeh, 

God  forbid  ! 

Auohmeh, 

ah  indeed  ! 

Ilahah, 

oh! 

Han, 

oh !  what ! 

Huiupheh, 

oh  I  in  anger,  defiance,  or  pain. 

Ok, 

well !  now  !  as,  I  dare  you  ! 

Okintah, 

well,  come  on,  I  dare  you. 

Omeh, 

to  invite  the  attention  of  hearers. 

Omishkeh, 

the  same  in  more  solemn  style. 

Yakoh  I  yakih !, 

a  shout  by  the  wamor  to  the  ball-phiyers. 
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Ipterjections  chiefly  used  by  women. 

Aiena, 

alas,  wo  is  me. 

Aiyenahoh, 

alas,  wo,  uttered  at  funerals. 

Ehwah, 

fle  !  begone,  in  reproach  or  disgust. 

Ailieh, 

oho  !  half  in  fun  and  half  in  earnest. 

Wehkah, 

quit !  don't ! 

Kaihoh, 

oh  I  in  fear. 

luteijections  common 

to  both  sexes. 

Ok  hoh, 

no !  no  !  quit !  in  anger. 

Akshukeli, 

oh  dear  !  it  hurts  me  I 

Okshupeli, 

oh  !  it  bums  ! 

Ehah, 

woe,  woe  ! 

Hai, 

in  disappointment. 

Hok, 

oh! 

Ilush, 

alas ! 

Ilushlia, 

alas ! 

Ikkikeiiy 

alas  I  pity ! 

Intah, 

well,  now,  come,  enough  ! 

Issah, 

quit  I  be  off  I  stop  2 

Mah, 

look  there  now,  sign  of  vocative* 

Makhalokali, 

*Met  it  be  so  to  him,"  in  contempt* 

Mishia, 

begone  I 

Okkvuno, 

indeed ! 

Okokkoh, 

oh  dear  !  alas ! 

Stated  Meeting^  April  15,  1870* 

Present,  tea  members. 

Mr.  Fraley,  Vice-President,  in  the  Chair. 

Donations  were  announced  from  the  Acclimatisation  So- 
ciety of  Paris;  the  Editors  of  Nature;  the  Commissioners  of 
Emigration  of  the  State  of  New  York;  Prof.  Rohrig,  of  the 
Cornell  University ;  the  Essex  Institute;  Dr.  Newberry;  the 
Phila.  Acad.  Nat.  Sciences;  Journal  of  Med.  Sciences,  and 
Franklin  Institute,  and  the  U.  S.  Secretary  of  the  Treasury. 

Prof.  Cope  exhibited  and  described  vertebra)  and  other 
parts  of  a  new  species  of  Bottosaurus,  found  in  the  upper  bods 
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of  the  Cretac^^ns  Grit?n  Sand  of  Barlington  Co.,  X.  J.,  and 
aho'A'fA  hox  it  differe^l  from  B,  Harlnni. 

Prof.  IIayd-?n  exhibit^  photographs  of  fos?il  fishes,  from 
the  (jTi^n  River  loiralitv  describel  at  the  last  meetinjr,  and 
de'Tib'jd  a  new  f»ro'.*e5s  of  picture  printing,  from  which  a 
great  improvement  in  the  rej^»r*3eatations  of  natural  objects 
rnav  b;  exp:*ct*yl:  he  also  showed  sketches  of  Gelogical  sec- 
tions of  the  Rockv  Moaataiii  rocks. 

\)T.  Brinton  described  the  peculiar  mode  adopted  by  Mr. 
Charency  for  interpreting  some  curious  inscriptions  newlv 
discovered  at  Pelenque. 

The  .So::iety  then  ppjceedtxl  to  ballot  for  members,  nomina- 
tions Nos.  651,  0.32,  Qo^  and  655,  being  ix)stponed  for  the 
present. 

When  the  ballot  boxes  were  examined  by  the  presiding 
officer,  the  following  persons  were  declared  duly  elected  mem- 
bers of  the  Societv: 

Major  R.  S.  Williamson,  U.  S.  Engineers, 
lion.  J.  D.  Cox,  of  Washington,  D.  C. 
Prof.  Charles  H.  Hitchcock,  of  New  York  Citv. 
Mr.  Edmund  Quincy,  of  Dedham,  Mass. 

And  the  Society  was  adjourned. 


Stated  Meeting^  May  6,  1870. 
Present,  twenty-five  mcmlx*rs. 

Letters  accepting  membership  were  received  from  Mr.  J.  D. 
Cox,  dated  Department  of  the  Interior,  Washington,  April 
26;  Mr.  Edmund  Quincy,  dated  Dedham,  Mass.,  April  20; 
and  Mr.  C.  II.  Ilitchcock,  dated  Hanover,  N.  II.,  April  21^, 
1?570. 

Photographs  of  Prof.  F.  L.  O.  Riihrig,  Cornell  University, 
Itliaca,  N.  Y.,  and  Dr.  Horn,  of  Philadelphia,  were  received 
i'or  the  album. 
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Letters  acknowledging  tbe  receipt  of  Proceedings  and  an- 
nouncing transmissions,  were  read. 

Donations  for  the  Library  were  received  from  tbe  Royal 
Academies  and  Societies  at  St.  Petersburgb,  Munich,  Gottin- 
een,  Cojienhagen  and  Edinburgh;  tbe  Society  at  Marburg; 
the  Geological  Society  at  Berlin ;  Geographical  Society  at 
Paris,  and  Astronomical  Society  at  London ;  the  Institutes  at 
Salem,  Philadelphia,  and  Baltimore;  the  New  Jersey  and 
Pennsylvania  Historical  Societies;  the  State  Geologist  of 
New  Jersey ;  Dr.  liuschenberger,  Hon.  W.  D.  Kellcy,  Mr.  C. 
IL  Hunt,  Genl.  Abbott,  and  the  Public  School  Commissionei's 
in  St.  Louis. 

The  death  of  a  late  member  of  the  Society,  Mr.  Franklin 
Peale,  of  Philadelphia,  on  Thursday  morning.  May  5,  aged  74, 
was  announced  by  Mr.  Robi3ii.  Patterson,  who,  on  motion  of 
Mr.  Fraley,  was  appointed  to  prepare  au  obituary  notice  of 
the  deceased. 

The  Secretary  communicated,  as  from  the  author,  the  sec- 
ond part  of  a  Memoir  on  the  Geological  Position,  Characters 
and  Equivalencies  of  the  Marshall  Group,  by  Prof.  Alex. 
Winchell,  Part  I.  of  which  was  published  in  the  Proceedings, 
No.  81. 

The  Secretary  gave  tlie  following  account  of  beads  from 
Indian  graves  on  the  Susquehanna  Kiver,  now  in  the  posses- 
sion of  Prof.  S.  S.  Ilaldeman,  of  Columbia,  Pa. 

A  bead  found  in  an  Indian  grave  near  Bainbridge,  Lancas- 
ter Co.,  Pa.,  in  making  the  Pennsylvania  Canal,  about  the  year 
1882.  The  bead  is  spherical,  but  made  out  of  a  section  of  a 
cylinder,  or  group  of  four  concentric  cylinders,  the  outer  one 
blue,  the  middle  one  red,  between  these  a  thin  one  of  white, 
and  the  fourth  also  white,  forming  an  innermost  thin  lining 
to  the  red  and  a  coating  to  the  siphuncle  or  string-hole 
through  the  centre.  The  end  section  of  the  three  inner  cylin- 
ders is  star-shaperl,  or,  more  properly,  corrugated  very  regu- 
larly in  13  waves,  like  a  watch  pinion  ot*  13  cogs.  The 
white  shining  through  the  blue  produces  a  banded  appear- 
ance of  the  surtace  of  the  bead,  the  bands  being  alternately 
deep  blue  and  liglit  blue.  No  doubt  the  blue  cylinder  was 
corrugated  on  the  outside  surface,  also,  and  then  pressed  or 
rolled  smooth.     The  diameter  of  the  bead  across  the  string- 


370 

hole  is  t\  in.y  and  its  length  J  inch.  Its  general  appear- 
ance can  be  known  from  that  of  the  objects  figured  on  Plate, 
p.  114,  Proceedings  Amer.  Philos.  Soc,  Dec.  5,  1862,  es- 
pecially Fig.  3. 

With  this  bead  others  were  found,  made  of  segments  of 
blue  glass  cylinders  about  A  inch  diameter,  and  about  half  an 
inch  long ;  others  of  Venetian  red  color,  of  the  same  diame- 
ter, but  an  inch  or  an  inch  and  a  half  long.  See  similar  figures 
in  Schoolcraft.  Also,  a  string  of  very  small  copper  beads, 
above  ^^  of  an  inch  large,  every  way,  made  of  bits  of  flat  cop- 
per wire  coiled  to  receive  a  string. 

Dr.  Allen  presented  for  publication  in  the  Transactions,  a 
paper  *'0n  some  of  the  efiects  of  age  as  observed  iu  the 
osseous  system,"  with  three  plates,  which  was  referred  to  a 
committee  consisting  of  Dr.  Ruschenberger,  Dr.  Leidy  and 
Prof.  Lesley. 

Prof.  Cope  presented  a  paper  entitled,  "Observations  on 
the  Fishes  of  the  Tertiary  Shales  of  Green  River,  Wyoming," 
collected  by  Dr.  Hayden.     (See  Proceedings,  page  380.) 

Dr.  Hayden  presented  for  publication  three  papers,  de- 
scriptive of  certain  elaborately  drawn  and  colored  sections  of 
rocks  exposed  in  the  cuttings  of  the  Union  Pacific  Railroad. 
(See  Proceedings,  about  page  419.) 

Professor  Cope  exhibited  and  discussed  a  new  Dycynodont 
cranium  from  the  Trias  of  South  Africa,  and  compared  it 
with  some  evidently  Dycyuodont  tusks  from  the  Triassic 
rocks  of  the  Phoonixville  tunnel,  on  the  Reading  Railroad, 
thirty  miles  northwest  of  Philadelphia,  which  he  exhibited  to 
sustain  his  remarks.     (See  Proceedings,  about  page  418.) 

Mr.  James  returned  to  the  custody  of  the  Society,  the  MSS. 
of  Pursh's  Botanical  Journal,  loaned  to  him  for  publication  in 
1869;  and,  with  the  MSS.,  presented  to  the  Library  of  the  So- 
ciety a  copy  of  the  published  Journal,  with  MSS.  notes  of  his 
own  interleaved. 

^Ir.  James  returned,  also,  certain  mosses,  loaned  to  hirii  from 
the  Muhlenberg  Herbarium,  for  comparison. 

Pending  nominations  Nos.  651  to  659  were  read,  and  the 
Society  was  adjourned. 

Provost  C.  J.  Stillc  then  read  an  obituary  notice  of  the  late 
Mr.  Horace  Binn<*y,  Jun.     (See  Proceedings,  page  371.) 
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OBITUARY  *  NOTICE  OF  HORACE  BINNEY,  Jr., 
Bead  before  the  American  Philosophical  Society, 

By  Charles  J.  Stille. 

It  is  not  often  that  the  judgment  of  a  man's  life  and  character  by 
the  world  agrees  with  that  of  his  intimate  friends.  By  the  world, 
success  in  life  is  too  often  measured  by  results  which  strike  most  for- 
cibly the  popular  imagination  ; — it  means  a  large  fortune,  a  brilliant 
professional  reputation,  opportunities  eagerly  sought  and  adroitly 
taken  advantage  of,  for  gaining  prominent  public  positions.  To  his 
friends  on  the  other  hand,  a  man  may  be  most  endeared  and  best  re- 
membered by  qualities  of  which  the  world  knows  nothing,  or  at  best 
knows  them  only  as  they  are  seen  in  the  perfect  symmetry  of  his  life. 
Happy  is  the  memory  of  him  who,  dying,  forces  the  world  to  forsake 
for  once  the  false  standards  by  which  it  commonly  judges  character, 
and  extorts  from  it  an  involuntary  homage  to  what  is  real  and  true 
in  human  life.  I  think  that  the  career  of  our  late  friend  and  col- 
league, Mr.  Binney,  is  an  illustration  of  this  rare  coincidence  between 
the  opinion  of  the  world,  and  that  of  a  man's  inner  circle  of  friends. 
Here  was  a  man  who  won  none  of  the  great  prizes  of  life  as  the 
world  counts  them,  who  was  not  a  successful  politician,  who  never 
suspired  to  high  official  position,  or  gained  great  professional  reputa- 
tion, who  had  none  of  the  arts  which  please  the  multitude,  who  was 
simply  a  man  of  warm  sympathies,  and  generous  culture,  striving  to 
do  his  duty  in  the  fear  of  God  in  that  station  of  life  in  which  his  lot 
had  been  cast,  a  simple-hearted,  modest  Christian  gentleman, — and 
yet  when  he  dies,  a  voice  comes  to  us  made  up  of  many  voices,  pro- 
claiming that  his  conception  of  life  was  a  just  one,  and  that  such  a 
life  is  worthy  of  our  affectionate  commemoration. 

Horace  Bixney,  Junior,  was  born  in  Pliiladelphia,  on  the  21st  of 
January,  1839.  He  was  the  eldest  son  of  tlie  Honorable  Honice  Bin- 
ney, and  one  of  the  many  blessings  of  his  life  was,  that  during  the 
whole  of  it  he  felt  himself  supported  by  the  wise  counsel,  the  sure 
guidance,  and  the  lofty  example  of  such  a  Father.  Tlie  influence  of 
Fathers  upon  their  children  is,  I  fear,  declining  in  this  age  find  coun- 
try, but  in  this  case  the  deep  yet  discriminating  affection  of  the 
Father  for  the  son,  and  the  profound  filial  reverence  of  that  son  to- 
wards  the  Father,  forms  a  picture  as  attractive  Jind  suggestive,  as 
unhappily  in  our  experience  it  is  rare.  Such  a  relationship  between 
two  such  men  continued  for  threescore  years,  could  not  be  without 
an  important  influence  on  both.  By  the  younger,  at  least,  it  was  felt 
as  a  power  which  he  never  referred  to,  except  to  si>eak  of  it  with  grati- 
tude, as  having  happily  controlled  the  whole  course  of  his  life. 


As  a  boy.  Mr.  Binn\v  was  of  a  serious  and  thoughtful  turn.  His 
love  of  study,  aud  his  exquisite  moral  sense  were  developed  simul- 
taneously, and  they  soon  became  blended  in  tliat  perfect  harmony 
which  fonned  the  great  charm  of  his  character  in  his  maturer  yeaiH. 
He  was  .somewhat  shy  and  retirin<:^  in  his  disi»osition,  and  iK)8sibly  a 
constitution  never  ver>'  robust,  may  have  unfitted  him  for  those  boyish 
jqjorts  for  the  keenest  enjoyment  of  which  high  animal  spirits  are 
essential.  His  studies  beg-an  in  the  school  of  Mr.  James  Rosa,  and 
under  the  training  of  that  most  accomplished  teacher  he  gained  great 
jiroficiency  in  the  Greek  and  I^tin  Cla.ssics.  In  this  school,  among 
his  friends  and  associates,  were  the  late  Professor  ITenrj'  Reed,  Cliarles 
Chauncey.  a  young  man  of  great  promise,  cut  off  in  early  manhood, 
and  the  Rev.  Dr.  Hare — and  they  remained  his  friends  until  death 
divide<l  them.  "  He  wiis  remarkable  among  his  school-mates"  says 
the  last  survivor  of  these  companions,  *'  for  the  quidities  which  dis- 
tinguished him  in  after  life.  He  was  to  an  unusual  degree  just,  regu- 
lar and  industrious.  I  have  no  remembrance  of  his  having  ever 
niisse<l  a  lesson  or  incurred  a  censure." 

Mr.  Binney  entered  the  Freshman  class  in  Yale  College,  in  the  au- 
tumn of  1S24,  in  his  sixteenth  year.  Although  he  wjis  with  one  ex- 
ception, the  youngest  nieml)er  of  a  class  nearly  one  hundred  strong, 
his  attainments  in  the  chissics  were  far  beyond  those  required  by  the 
College  rules  for  admission.  This  proficiency  g-ave  him  of  course  a 
great  advantage  at  the  start,  and  was  no  doubt  one  cause  of  his  high 
standing  in  his  chtss.  I  well  remcmlKT  yeai*s  afterwards  at  Yale  a 
tradition,  that  Mr.  Binney's  class  was  one  of  the  most  brilliant  which 
had  ever  pjwsed  through  that  College,  and  in  this  class  he  carried  off 
the  highest  honors.  Those  who  know  what  is  meant  at  Yale  by  that 
distinction,  can  best  estimate  not  merely  the  attainments,  but  the 
force  of  character  required  in  a  boy  of  twenty  years  of  age  to  reach 
it.  His  friends  at  College,  like  his  friends  at  school,  seem  to  have 
been  chosen  from  those*  whose  subsejiuent  career  provts  his  early  dis- 
criminating judgment  of  cliaracter.  I  need  mention  only  tlie  names 
of  two  of  our  most  eminent  colleagues,  Mr.  Justice  Strong,  and  Dr. 
Barnard,  President  of  Columbia  College,  wlio  were  his  chuss-matcs, 
and  his  life-long  friends,  in  illustraticm  of  what  I  liave  said. 

Perhaps  however,  the  most  powerful  infiuence  in  moulding  his 
character  at  this  period  of  his  life,  came  from  a  source  outside  the 
College.  During  the  four  years  of  his  residence  there,  not  a  day 
passed  in  which  a  letter  was  not  written  V)y  the  Father  to  the  son,  or 
bytlie  son  to  the  Father.  Such  a  correspondence  could  never  have 
been  maintained  without  that  profound  mutual  conlideiice  in  each 
other  wliicli  wiis  a  striking  cliaracteristic  of  both.  It  had  too  the 
inestimable  advantage  of  making  the  Father  and  tlie  son  better 
known  to  each  other,  and  one  of  its  r(\sults  wius,  that  the  Father  who 
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had  been  the  most  careful  and  judicious  of  parents  while  his  boy  was 
at  Collego,  regarded  him  from  the  time  he  left  it  to  thi;  day  of  bia 
death,  as  a  j'ounger  brother  rather  than  a  son. 

[t  is  nut  to  be  supputieil  Chat  because  Mr.  Biimey  attaiiipi)  the  liigii- 
est  College  hoiiors,  lie  had  no  time  or  iucliDation  for  studies  lieyond 
the  ordinary  airriniltini.  Altliough  a  Arm  believer  to  the  lust,  iu  the 
Biin]ily  disciplinary  value  of  a  thorough  study  of  the  Classics  and  the 
Mathematics,  lie  never  had  the  folly  to  suppose  that  four  of  the  most 
precious  years  of  his  life  nere  to  be  given  merely  to  trainitig  his  in- 
tellect, without  storing  his  mind  with  knowledge,  or  cultivating  his 
taste.  Ills  study  of  languages,  and  especially  of  Greek,  led  him  into 
a  far  wider  field  than  that  embraced  by  an  accurate  Itnowledge  of 
their  grammar  and  tlieir  idioms.  Ilis  proficiency  was  such  ttiat  he 
was  able  to  do  that  wliicli  few  young  men  at  College  ever  do,  to  re- 
gard the  ancient  languages  princii»ally  as  the  vehicles  of  the  litera- 
ture of  the  people  who  spoke  them,  lie  was  thus  led  to  study  in  the 
best  way,  the  civilization  of  tlie  free  states  of  antiquity,  Xo  one  had 
a  finer  appreciation  of  what  modern  culture  owes  to  Greek  models. 
He  himself  was  thoroughly  imbued  with  their  spirit,  and  their  inllu- 
ence  was  consplcuons  in  liberalising  his  views  and  directing  liis  stud- 
ies all  througli  life. 

There  ran  be,  I  sup))ose,  little  doubt  that  Mr.  Binney's  strong  reli- 
gious nature  inclined  him  after  he  left  College  to  adopt  as  a  profes- 
sion, that  of  tlie  Sacred  Ministry.  That  he  acted  wisely  in  not  fol- 
lowing this  inclination,  no  one  who  now  looks  bncli  ui>on  his  career 
can  doubt.  Mr.  Binney's  life  as  a  layman  was  a  living  epistle  of  all 
virtues,  a  daily  exhibition  in  the  midst  of  no  ordinary  trials  and  du- 
ties, of  purity,  goodness,  faith  and  truth,  and  it  is  not  to  be  doubted 
that  the  silent  influence  of  sucli  a  life  u|)On  those  around  him  was  us 
powerful  and  as  healthful  as  if  he  had  been  the  must  brilliant  profes- 
sional teacher  of  tliose  Divine  truths,  tlie  fruits  of  wtiich  were  so  eoii- 
spicuouB  in  ilis  daily  walk  and  conversation,  Tliere  is  no  wurraiit 
for  the  statement  which  lias  lieen  made,  tluit  lie  wished  to  devote 
himself  to  tiie  Ministry,  and  tliat  he  was  persuaded  by  his  Fattier 
to  study  Law.  His  Father,  no  doubt  wished  and  recommended  it, 
but  his  intervention  was  confined  to  pointing  out  the  priceless  value 
of  the  life  of  a  truly  religious  layman  in  the  world,  and  more  par- 
ticularly that  among  such  religious  men  in  England,  were  to  be  found 
several  of  her  most  eminent  Judges  and  Lawyers.  Xo  one,  indeed, 
who  knows  how  solemn  a  thing  duty  always  was  with  Mr.  Binney, 
and  how  absolute  was  tlie  coulldeiice  which  his  Father  rejwsed  in 
him.  can  doulit  that  the  decision  when  arrived  at,  was  tlio  result  of 
Ilia  own  free  and  deliberate  choice. 

Mr.  Bimiey's  career  as  a  Lawyer  was  not  a  striking  or  brilliant 
He  studied  liis  profession,  as  he  did  everything  be  undertook, 
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thoroofirhlj  and  conscieDtiousIy,  and  his  well-trained  mind,  and  habits 
of  industry,  made  him  a  master  of  the  great  principles  of  the  science- 
But  he  was  never  intended  for  a  professional  aihUU,  He  had  none 
of  the  abundant  self-assertion,  the  eager  watching  of  opportonity 
for  advancement,  or  the  disposition  to  regard  litigation  as  a  game, 
the  chief  interest  of  which  lies  in  the  chances  of  success  of  those  who 
conduct  it,  which  are  so  characteristic  of  one  class  of  Lawyers, 
while  he  had  not  those  extraordinary  gifts  which  make  the  fame  of 
the  truly  great  Lawyer,  like  that  of  the  great  Historian,  one  of  the 
rarest  of  intellectual  distinctions.  He  was  however  without  donbt, 
one  of  those  who  do  most  to  secure  for  the  Profession  the  confidence 
of  the  Public.  His  nature  abhorred  all  the  arts  of  low  cunning  and 
chicanery,  or  rather  with  a  certain  noble  simplicity,  beseemed  scarce- 
ly aware  of  their  existence,  and  he  lived  in  a  moral  atmosphere  so 
pure,  that  it  inspired  every  one  who  approached  him  with  implicit 
trust  and  confidence.  Hence  in  that  large  class  of  cases  (much  lar- 
ger than  is  commonly  supposed),  in  which  the  moral  qualities  of  the 
man  are  quite  as  important  to  the  iuterests  of  the  client  as  the  pro- 
fessional skill  of  tlie  lawyer,  he  found  abundant  occupation.  He  was 
eminently  a  safe  counsellor,  accurate  and  thorough,  and  perfect  mas- 
ter of  any  case  which  had  been  confided  to  him.  I  have  been  assured 
by  one  of  the  most  eminent  living  Jurists,  that  there  are  at  least  two 
cases  in  our  Reports  in  which  Mr.  Bianey's  printed  arguments  liaA'e 
always  seemed  to  him  models  of  Professional  skill,  showing  on  his 
part  iKjrfeet  familiarity  with  some  of  tlie  most  intricate  and  difiicult 
questions  of  the  T^aw. 

Mr.  Binney's  extreme  modesty,  and  his  utter  aversion  to  display 
or  ostentation  of  any  kind,  confined  his  reputation  as  a  scholar  chief- 
ly within  the  limits  of  those  who  knew  him  well.  To  his  friends  he 
seemed  always  a  man  of  genuine  scholarly  instincts,  loving  the  famil- 
iar intercourse  of  the  wise,  the  true,  and  the  good  of  all  ages,  as  a 
means  of  enriching  and  invigorating  his  own  nature.  His  memory 
alx)unded  with  passages  from  his  favorite  I^itin  authors,  and  he 
stu<lied  Greek  literature,  and  especially  the  Greek  Scriptures  in  a 
tlioroughly  critical  spirit.  I  have  often  heard  liini  refer  to  certain 
expressions  in  the  original,  the  peculiar  significance  of  which  he 
thought  had  been  lost  in  the  translation.  He  talked  often  of  St. 
Paul  as  one  of  the  finest  specimens  of  Greek  culture,  and  notliing 
could  be  more  instructive  than  to  listen  to  his  analysis  of  the  speech 
iKjfore  Agrippa,  and  of  its  points  of  resemblance  to  the  most  cele- 
brated productions  of  the  Greek  orators.  lie  referred  frequently  to 
the  connexion  l)etween  Greek  culture,  and  the  spread  of  Christianity, 
and  to  the  providential  combination  for  that  purpose  at  the  time  of 
its  Advent,  of  the  Jewish  or  Monotheistic  idea  of  the  Deity,  of  the 
Greek  conception  of  the  dignity  of  man,  and  of  the  universal  Roman 
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sway.  He  was  fond  nt  the  study  of  liistory,  but  its  chief  interest  to 
him,  wa»  as  a  record  of  the  dealings  of  God  with  lil»  creatures,  and 
of  the  iiiflueiice  of  tlie  Churcli  as  a  divinely  organissed  inetitutinn  in 
the  world.  U'w  familiarity  with  ancient  literature  and  ancient  his- 
tory never  tempted  him  as  it  lias  done  so  many  scholars  in  our  day,  to 
make  it  the  basis  of  a  destructive  criticism  which  would  leave  us  no 
Divine  revelation,  and  no  personal  God.  If  he  abstained,  it  was  not 
from  indifferenc«,  nor  from  a  fear  of  the  consequences,  but  because 
no  man  ever  had  a  clearer  intellectual  perception  than  himself,  nf 
the  boundaries  between  the  domain  of  faith  and  that  of  reason. 

The  classicAl  spirit  with  which  Mr.  Binney  was  imbued,  formed 
the  basis  of  all  his  canons  of  taste  and  criticistii.  He  had  learned 
at  least  one  thing  from  the  Greeks  which  so  many  are  apt  to  forget, 
and  that  was  the  value  of  simplicity  and  truth  in  style.  He  had 
a  great  dislike  for  everj'thing  that  was  exaggerated,  abnormal,  or 
simply  pretentious.  Like  Plato,  he  sought  the  beautiful  by  striving 
to  tind  the  true,  and  any  picture  in  which  truth  ami  reality  were  sac- 
riRced  to  effect  failed  to  make  the  intended  Impression  upon  him. 
He  thought  that  the  ancient  Poets  and  Dramatists  pourtrayed  most 
truly  human  emotions  and  passions,  because  their  descriptions  were 
at  least  consistent  and  natural,  and  because  they  did  not  present  to 
us  as  real  human  beings,  those  literary  monsters  of  modern  times, — 
"the  names  linked  with  one  virtue  and  a  thousand  crimes."  He  had 
the  keenest  perception  of  what  was  of  real  value,  either  in  the  form 
or  in  the  substance  of  the  writings  of  othera.  He  especially  disliked 
that  mode  of  presenting  or  discussing  a  subject  which  was  simply 
rhetorical,  passionate,  or  sensational.  Such  a  style  offended  equally 
his  moral,  and  his  Eeethetic  principles.  It  was  not  true  because  it  was 
one-sided,  and  there  was  no  beauty  to  him  in  anytliing  which  was 
not  true.  1  have  always  regarded  Mr.  Binney  as  oneof  the  best  illus- 
trations I  have  ever  met  witli,  of  the  practical  value  of  classical  stud- 
ies, and  I  may  mention  here  that  during  his  long  service  as  a  Trustee 
of  the  Protestant  Episcopal  Academy,— extending  over  a  period  of 
nearly  forty  years,— and  as  a  Trustee  of  the  LTniversity,  hewaa  un- 
ceasing in  his  efforts  to  uphold  their  diKuity,  and  in  insisting  upon 
their  value  in  every  scheme  of  liberal  culture,' 
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It  is  not  to  be  inferred  from  what  has  been  said,  that  Mr.  Binney 
led  the  life  of  a  secluded  student,  for  he  felt  the  deepest  interest  in 
the  great  movements  which  were  g^ing  on  around  him,  yet  it  is  also 
true  that  he  had  no  ambition  to  occupy  a  prominent  position  in  public 
life.  The  arts  of  the  politician  were  abhorrent  to  every  instinct  of 
his  nature,  and  he  felt,  as  we  all  do,  that  by  these  arts  success  is  chief- 
ly gained  in  a  public  career.  He  was  one  of  that  class,  who,  observ- 
ing quietly  the  current  of  human  affairs,  are  not  disposed  to  make 
vain  efforts  to  check  its  course  until  it  threatens  to  sap  the  founda- 
tions of  society,  and  those  who  have  hitherto  guided  it  lie  panic- 
stricken  and  helpless.  Such  men  form  the  true  reserve  force  of  a 
nation ;  never  seen,  almost  never  thought  of  in  days  when  all  is 
smooth  and  prosperous,  they  are  the  only  glides  who  are  trusted  in 
the  crisis  of  danger.  Mr.  Binney  was  a  typical  man  of  this  class. 
He  was  forced  into  public  life  when  earnest  men  sought  to  purify  our 
Municipal  Government,  or  when  the  suppression  of  riot  and  blood, 
shed  in  his  native  city,  required  him  to  assume  the  singularly  uncon- 
genial duties  of  a  Captain  of  a  Volunteer  Company. 

In  his  religious  opinions,  Mr.  Binney  was  a  conservative  Church- 
man. He  had  deeply  studied  the  organization  and  claims  of  the 
Christian  Church,  and  was  strongly  convinced  of  the  rightfulness 
of  its  authority  as  a  Divine  agency  in  this  world.  With  a  most  de- 
A'out  and  earnest  spirit,  he  strove  through  this  means  to  uphold  a  high 
standard  of  Christian  life  and  duty.  He  revered  the  memory  of  the 
Saints  and  Martyrs  of  that  CTiurch.  The  virtues  which  distinguished 
them— child-like  faith,  humility,  self  denial,  and  an  earnest  loA'e  of 
the  weak  and  tlie  lowly — were  those  which  found  in  him  the  fullest 
recognition  and  sympathy.  His  moral  instincts  and  his  mental  cul- 
ture were  here  also  in  perfect  harmony,  and  his  enthusiasm  for  Saint- 
ly (leorge  Herbert,  and  his  familiarity  with  Keble's  Christian  Year, 
which  he  could  repeat  from  beginning  to  end,  were  due,  not  merely 
to  his  appreciation  of  the  literary  merits  of  those  Poets,  but  also  to 
their  praise  of  those  virtues  which  it  had  been  his  life-long  concern 
to  cultivate. 

Mr.  Binney 's  peculiar  views  concerning  the  Church  and  its  func- 
tions, modified  his  opinions  upon  many  important  questions,  esi)ecial- 
ly  in  regard  to  those  great  movements  of  moral  reform  by  which  the 
present  age  is  so  strongly  characterized.  With  an  ardent  desire  that 
men  should  grow  purer  and  happier,  his  sober  and  serious  judgment 
made  him  very  slow  in  adopting  any  one  of  the  plausible  schemes 
by  which  it  was  proposed  to  accomplish  tliat  desirable  object.  He 
was  no  humanitarian.  He  had  very  little  hope  for  the  future  of  the 
race  outside  the  influence  of  Christian  faith  and  duty.  He  saw  too 
much  of  the  disturbing  passions  of  mankind  to  believe  that  true  pro- 
gress could  be  made  in  any  other  way.    In  all  his  work  for  his  fellow- 
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H    men  he  wns  guided  by  a  priutipie  far  deejier  and  more  eiiiluring  thnii 

^F    ft  vague  sentiment  of  iihilanthropy,  and  that  was,  obedience  to  a 

duty  divinely  commanded.     Hence  bia  zeal  liad  all  the  cbaracteri sties 

of  duty,— courage,  constancy  and  self-denial — and  none  of  the  weak- 

neaaea  attendant  upon  mere  (lossionate  impulse. 

How  completely  Mr.  Binney's  whole  life  was  the  outgrowth  of  this 
principle  of  duty  was  shown  by  his  conduct  during  the  war.  He 
bad  no  favorite  theories  to  eatablish,  no  passions  to  gratify  by  the 
suttiugation  of  the  Southern  people.  Moreover,  he  was  one  of  those 
who,  while  he  deplored  most  deeply  the  evils  of  slavery,  felt  himeelf 
bound  by  the  force  of  positive  law  to  alwtain  from  interfering  with 
it  where  it  existed.     Yet  when  a  gigantic  conspiracy  to  overturn  the 

t  government  of  the  country  revealed  itself,  he  regarded  it  with  almost 
Judicial  calmness,  and  he  prepared  to  resist  it,  as  he  would  have  per- 
,  formed  any  other  high  duty  with  all  the  manly  earnestness  of  his  na- 
ture.   Shocked  and  indignant,  no  doubt,  he  was ; 
"  Neque  enim  siluisse  licebat, 
Cum  psssos,  niiBrens  iiidigna,  Columbia  crines 
Et  pectus  lacernm  et  stillantia  lumina  moustrat." 
Yet  be  never  lost  his  balance  :  he  went  about  his  work  with  a  sober 
euthusiasm  which  was  deep-rooted  in  conscientious  conviction.     He 
never  doubted  or  wavered,  nor  weakly  desponded,  but  keeping  liia  eye 
steadily  on  the  end  in  view,  be  gave  himself  and  all  that  be  had  to 
'        the  8up|>ort  of  the  government.    Nothing  was  more  suggestive  than  the 
sight  of  this  quiet,  undemonstrative  gentleman,  in  active  sympathy 
with  the  country  in  danger.     (!)f  all  the  many  schemes  devised  here 

I  to  give  popular  aid  to  the  authorities  during  the  war,  he  was  a  must 
Kealous  promoter.  He  was  one  of  the  founders  of  the  Union  League 
of  this  City,  an  agency  in  the  successful  prosecution  of  the  war,  the 
value  of  which  I  do  not  think  it  easy  to  over-estimate.  He  was  uever 
unduly  excited  by  our  successes,  or  depressed  by  our  reverses,  and  I 
do  not  think  that  I  ever  saw  him  more  moved  during  the  war,  tlian 
when  on  a  public  occasion  here,  be  expressed  his  satisfaction  that 
h6  was  at  lust  permitted  to  give  free  play  to  his  convictions  concerning 
slavery,  and  to  aid  with  a  clear  conscience  in  its  deatruction. 
Mr.  Binney's  fler>'iceB  during  the  war  were  not  confined,  as  is  well 
knowii,  to  a  hearty  support  of  the  policy  of  the  government.  His 
active  sympathy  soon  embraced  those  who  were  called  u|>on  to  defend 
the  country  at  the  risk  of  their  lives.  He  sought  every  opportunity 
to  promote  their  health,  comfort  and  efllciency.  He  heliied  to  build 
up  that  great  monument  of  American  civilization,  the  United  States 
Sanitary  Commission,  and  he  is  entitled  to  a  full  share  of  whatever 

t honor  may  be  due  to  those  who  organized  and  carried  on  the  grandest 
knd  moat  efficient  system  of  voluntary  relief  to  the  sick  and  wounded 
Df  an  Army  known  in  History  since  wars  began  on  earth. 


He  was  elected  on  the  thirtieth  of  July,  1861,  by  the  gentlem^i  ap- 
pointed by  the  President  of  the  United  States,  a  '^  Commissioii  of 
Inquiry  and  Advice  in  respect  of  the  Sanitary  Interests  of  the  United 
States  Forces,''  a  member  of  that  body.  His  duties  in  this  position 
were  all  engrossin^^.  To  do  properly  the  work  which  the  OommiBBion 
had  undertaken  to  do,  which  was  nothing  less  than  an  attempt  to 
supplement  by  the  full  measure  of  popular  sjrmpathy  the  deficiencies 
of  the  government  service  in  the  care  of  the  suffering  of  the  Army, 
required  something  more  than  mere  devotion  and  zeaL  If  the  whole 
project  was  not  to  end  by  increasing  the  very  evils  it  sought  to 
remedy,  there  was  need  of  the  utmost  judgment,  prudence  and  intelli- 
gence on  the  part  of  those  who  managed  its  affairs,  in  order  to  secure 
the  harmonious  co-operation  of  the  army  officials.  In  shaping  and 
directing  the  policy  of  the  Commission  to  this  end,  Mr.  Binney  was 
always  conspicuous.  On  many  occasions  during  its  sessions  in  Wash- 
ington, I  was  impressed  with  his  sound  and  well-considered  views,  not 
merely  in  regard  to  the  general  objects  of  the  Commission,  but  as  to 
the  best  methods  of  securing  them.  His  judgment  was  always  so 
sure  and  calm,  his  counsel  so  wise  and  patriotic,  that  he  soon  gained 
the  fullest  confidence  of  his  colleagues,  many  of  whom  were  among 
the  foremost  men  in  the  country. 

But  Mr.  Binney's  care  for  the  sick  and  the  suffering  of  the  Army 
during  the  war,  did  not  end  with  this  general  supervision  of  the 
means  to  be  taken  to  improve  their  condition.  One  of  the  methods 
adopted  by  the  Sanitary  Commission  to  organize  popular  sympathy  on 
the  widest  basis,  was  the  establishment  of  branch  or  tributary  asso- 
ciations in  different  pjirts  of  the  country.  In  pursuance  of  this  plan, 
Mr.  Binney  was  instructed  to  organize  in  December,  1861,  such  an 
association  in  this  City.  By  liis  zeal  and  personal  infiuence,  he 
gathered  round  him  many  of  our  prominent  citizens,  who  desired  to 
aid  in  this  great  scheme  of  Army  relief.  Of  this  body,  called  the 
^^Philadelphia  Associates,"  Mr.  Binney  was  Chairman  during  the 
war,  and  by  means  of  its  labors,  more  than  a  million  and  a  half  of 
dollars  were  contributed  in  aid  of  the  purposes  for  which  the  Com- 
mission was  established.  It  is  impossible,  it  seems  to  me,  to  recall 
the  vast  proportions  which  this  work  assumed  without  admiration, 
wonder  and  gratitude.  Under  Mr.  Binney 's  wise  and  earnest  leader- 
ship, it  collected  vast  supplies  from  the  homes  of  the  country,  and 
distributed  them  to  the  suffering  of  the  Army,  it  supplemented  the 
needs  of  the  Military  Hospitals,  local  and  general, — it  was  foremost  in 
relieving  the  miseries  of  battle-fields ;  it  established  a  Hospital  Direc- 
tory, by  means  of  which  the  condition  of  the  suffering  soldier,  in 
any  Military  Hospital,  might  become  speedily  known  to  his  friends, 
and  it  maintained  a  Bureau  for  the  purpose  of  collecting  the  soldiers, 
claims  on  the  government  without  charge  to  him.    To  c  arry  on  this 
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great  scheme,  it  iiecured  litr§(e  cctiitriUutiotis  from  our  citizens,  nnd  as 
its  ctowninK  work,  it  organized  the  Great  Central  Fair  in  lltr>4— an 
enduring  memorial,  not  merely  of  thv  patriotism  and  mercy  of  the 
people  of  Philadelphia,  but  also  a  wonderful  proof  of  their  perfect 
trual  that  their  vast  l*nef act  ions  would  Iw  wisely  administered  by 
Mr,  Binney,  and  the  trcntlemen  associated  with  him. 

It  has  sometimes  been  said  that  the  war  and  itsdiities,  brought  into 
active  excercise  qualities  in  many  men  which  had  Iain  dormant  all  their 
lives,  and  of  the  existence  of  which  they  themselves  had  hardly  been 
oonaciuus.  But  in  Mr.  Binney 'a  ease,  the  war  only  offered  an  oppor- 
tunity for  an  exhibition  on  a  vrlrter  sphere  of  virtues,  wliich  had  been 
his  essential  characteristics  through  life.  He  had  courage,  for  in- 
stance,—not  mere  uoolness  in  the  midst  of  danger,  although  he  i>os- 
sessed  that  to  au  eminent  degree, —but  a  mnob  loftier  quality,  which 
the  French  call  the  cour:^^  of  one's  opinions.  His  convictions  were 
intensely  strong,  and  when  once  forme<l,  no  power  on  earth  would 
move  him.  Out  of  every  conviction  grew  a  duty,  which  soon  brought 
forth  fruit  in  an  appropriate  act.  No  one  who  knew  Ur.  Binney, 
could  doubt  his  perfect  readiness  to  maintain  opinions  so  formed, 
with  the  courage  and  constancy  of  a  martyr.  And  yet  there  was 
at  all  times  in  liim.  such  true  modesty,  and  a  manner  so  unassum- 
ing, and  almost  shrinlcing,  that  to  many  tlie  real  strength  of  liis  na- 
ture lay  hidden.  His  largeness  of  view,  and  bis  innate  sense  of  cour- 
tesy, preserved  him  from  the  slightest  taint  of  arrogance  wlien  lie 
differed  from  others.  Certikiiily,  no  opinions  were  iield  by  Mr.  Bin- 
ney more  strongly  or  clearly,  than  those  concerning  tiie  nature  and 
the  functions  of  the  Church,  and  yet  I  have  seen  him  in  the  most  in- 
timate pei^sonal  relations  with  representative  of  almost  every  type 
of  thought  on  this  subject,  except  his  own,  at  all  times  most  zealous- 
ly co-operating  with  tliem  ui  the  performance  of  duties  demanded  by 
a  conmion  Christianity. 

As  Mr.  Binuey  was  earnest  and  constant  in  his  devotion  to  any 
cause  the  success  of  wiiich  he  had  at  heart,  so  he  was  enthusiastic  in 
his  attachment  to  those  whom  he  lionored  with  liis  friendship.  This 
is  a  trait  of  liis  character  which  I  think  is  littls  understood.  Few 
suspected  what  a  fount  of  generous  affection  and  tenderness  lay  bid- 
den under  that  quiet  and  undemonstrative  exterior.  When  he  once 
trusted  a  man,  he  seemed  to  give  himself  up  wholly  to  him.  The 
only  instances  which  I  can  recall,  in  which  his  usuaJly  calm  Judgment 
was  disturbed,  arose  from  tliis  intense  desire  to  serve  bis  frieuda.  On 
Que  occasion  1  liad  urged  him  to  BU|ii>ort  for  an  important  position  a 
gentleman  in  whose  success  I  felt  a  deep  interest.  After  listen- 
ing i)atiently  to  what  1  had  to  say,  he  suddenly  exclaimed  :    ''Do  not 

prtmvu,  do  you  tnwo  Ihat  Dr. (the  opposing  candidate),  onre 

saeed  my  Hftf"    Then  again,  he  was  led  to  feel  that  one  of  his  friends 
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lud  done  some  aervioe  to  the  ooantiy  bf  his  writings  st  a  ciitieil 
period  of  the  war.  From  that  hoor  his  heart  warmed  towards  that 
friend :  he  gave  him  his  fullest  confidence,  he  spoke  in  the  most  mi- 
measured  terms  of  the  value  of  his  senrices,  and  whaterer  influenoe 
he  conld  command,  was  thenceforth  exerted  to  secure  for  him  posts 
of  trust  and  honor.  And  this  is  the  man,  with  a  heart  as  simple  as 
a  child^s.  and  as  tender  as  a  woman^  who  was  thought  cold  and  for- 
mal l^  those  wlio  did  not  know  him. 

Mr.  Binney  never  fully  recovered  from  the  effects  of  an  illness 
through  which  he  passed  about  ten  years  ago.  Within  a  few  weeks 
of  his  death,  a  disease  of  the  heart  was  rapidly  developed,  and  be 
was  snatched  away  from  his  famUy  and  friends  with  startling  sud- 
denesB,  on  the  third  of  February,  1870.  He  left  a  widow,  the  daughter 
of  the  late  William  Johnson,  Esquire,  of  Xew  Tork,  the  oninent 
Reporter,  and  the  intimate  friend  of  Chancellor  Kent,  and  seven 
children. 

His  life  seems  to  me  to  have  been  in  its  symmetrical  beauty  almost 
an  ideal  one.  It  was  nurtured  and  strengthened  by  the  two  great 
principles  out  of  which  all  true  excellence  springs,  Trust  in  Grod,  and 
Devotion  to  Duty : 

"Thus  it  flowed 
From  its  mysterious  urn  a  sacred  stream. 
In  whose  calm  depths  the  beautiful  and  pure 
Alone  are  mirrored ;  which,  though  shapes  of  ill 
May  hover  round  its  surface,  glides  in  light. 
And  talces  no  shadow  from  them." 


OBSERVATIONS  OX  THE  FISHES  OF  THE  TERTIARY  SHALES 
OF  GREEN  RIVER,  WYOMING  TERRITORY. 

By  Prof.  E.  D.  Cope. 

Phyioelyiti, 

Abineops,  Cope,  gen.  nov. 

Fah.  bquamipenneb.  Branchiostegal  radii,  seven;  ventral  radii  I.  (1-7. 
Opercular  and  other  cranial  bones  nnarmed ;  scales  cycloid.  Spinous  and 
cartilaginous  dorsal  fins  continuous;  caudal  rounded;  anal  with  two  spines. 
Lateral  line  distinct,  not  interrupted.  Operculum  with  regularly  ccHiTex 
posterior  border.  Teeth  coarsely  villiform,  without  canines.  Both  spinous 
and  soft  portions  of  doi-sal  and  anal  fins  moderately  scaly. 

This  well  marked  genus  is  established  on  the  remains  of  fifteen  indi- 
viduals, in  various  states  of  preservation,  so  that  the  cliaracters  undia- 
tinguishable  in  one,  can  be  discovered  in  another.  Thus  the  lateral  line  is 
preserved  in  one  only,  and  the  teeth  in  another.  In  none  can  I  be  entirely 
sure  that  I  see  the  vomer. 

The  scales  are  preserved  in  many  specimens,  and  I  cannot  find  a  ctenoid 
margin  in  any,  nor  any  radiating  sculptiu'e,  but  delicate  concentric  ridges 
continued  round  the  central  point  proidmally,  distally  forming  parabolic 
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curves,  the  less  median  not  completed  ;but  interrupted  by  the  margin  of 
the  scale.    Near  the  margin  all  the  ridges  become  gently  zig-zagged. 

There  is  no  depression  between  the  two  portions  of  the  dorsal  fin,  though 
the  cartilagius  portion  is  the  more  elevated.  Laid  backwards,  the  latter 
is  in  line  with  the  extremity  of  the  anal,  and  both  extend  beyond  the  basis 
of  the  caudal. 

The  close  affinities  of  this  genus  are  difficult  to  determine  with  entire 
satisfaction.  In  its  smooth  cranial  bones  and  united  dorsals  it  is  like  the 
genera  Apsilus  Cuv.  Yal.  of  the  Atlantic,  and  Micropterus  Lac.  of  the  fresh 
waters  of  North  America.  Its  numerous  ventral  radii,  agreeing  with 
those  of  the  Berycids  (or  Agassiz^  section  Holocentri  in  Poiss.  Fossiles) 
separate  it  entirely  from  the  above  genera.  The  absence  of  the  emarigina- 
tion  of  the  operculum,  also  distinguishes  it  from  Micropterus.  Its  affini- 
ties are,  however,  entirely  remote  from  the  Berycids.  The  genus  to  which 
it  stands  in  nearest  relationship,  is  PygSBUS,  of  Agassiz,  which  he  refers  to 
the  ChsBtodontidffi,  and  which,  if  so  referred,  will  intervene  between  the 
typical  forms  of  the  family,  and  the  aberrant  Toxotes.  The  only  char- 
acter by  which  I  distinguish  it  from  PygsBUs,  is  the  presence  of  one  or  two 
additional  ventral  radii,  the  number  in  the  latter  genus  being  I.  5.  Nine 
species  of  that  genus  are  described  in  the  Poissons  Fossiles  all  from 
Monte  Bolca,  and  the  existence  of  the  present  near  ally,  suggests  a  deter- 
mination of  the  age  of  the  Oreen  River  beds,  which  the  other  species  do 
not  furnish.    This  would  be  upper  Eocene. 

ASINEOPS  BQUAMIFRONS,    CopC,   sp.    UOV. 

(General  form  is  sub-oblong,  the  greatest  depth  just  behind  the  head, 
and  contained  two  and  a  half  times  in  the  length  exclusive  of  caudal  fin. 
RadiiD.  VIII,  14;  A.  II,  9;  C.  14;  V.I,  7;  P.  ?11  ?13.  Scales  5— ?80— 10, 
vertical  line  counted  a  little  behind  tlie  ventral  fins.  The  line  of  the  ex- 
tremities of  the  second  dorsal  and  anal  fins,  marks  the  basal  third  of  the 
caudal  fin.  The  dorsal  spines  are  sub-cylindric,  slightly  curved,  and  of 
nearly  equal  length;  the  length  equals  the  depth  of  the  body  at  the  middle 
of  the  second  dorsal  fin. 

The  external  series  of  villiform  teeth  are  stout  of  their  kind,  conic,  and 
a  little  incurved.    I  cannot  see  the  pharyngeal  bones  or  teeth. 

The  number  of  vertebra  which  extends  between  the  caudal  fin  and  the 
superior  margin  of  the  operculum,  where  one  or  more  are  concealed,  is 
twenty-five,  of  which  fifteen  are  of  the  caudal  portion  (in  two  I  can  only 
count  fourteen). 

The  mouth  is  directed  obliquely  downwards  and  is  rather  large ;  the 
mandible,  when  closed,  does  not  project  beyond  the  premaxillary  border. 
The  maxillary,  where  preserved,  is  narrow  distally,  and  does  not  project 
beyond  the  posterior  line  of  the  orbit.  The  latter  is  rather  small,  and 
though  not  well  defined  in  any  specimen,  is  not  more  than  one-eighth  the 
length  of  the  head,  and  1.5  to,  1.75  times  inside  of  muzzle.  The  margins 
of  all  the  opercular  bones  arc  entire  and  smooth.  The  interoperculum  is 
narrow,   and  lies  obliquely  upwards,   narrowing  the   operculum.     The 
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greatest  width  of  the  latter  is  more  than  two-thirds  its  depth.  The  pdiie 
supports  of  the  ventral  fins  are  slender,  and  about  half  the  length  of  the 
fin.    The  pectoral  fins  are  not  elongate. 

The  scales  extend  over  the  top  of  the  head  to  or  be3rood  the  oibita. 
They  also  extend  out  on  the  ramus  of  the  under  jaw.  Thoee  of  the  fins 
are  quite  small ;  they  extend  to  a  considerable  distance  on  the  anpaired 
and  on  the  caudal  fins. 

Total  length  of  the  largest  specimen 0.19 

Do.  No.  2,  smaller  example  (with  caudal) 0.13 

Length  of  head  of  do 0.044 

Depth  of  do.  posteriorly  about 0.035 

Length  base  spinous  dorsal 0.0255 

posterior    **  ray 0.017 

operculum 0.0125 

maxillary  bone  about 0.0145 

Depth  No.  3,  at  base  1st  dorsal 0.045 

"      "     **    anal,  1  St  ray 0.0825 

Length  basis  anal— basis  caudal 0.0152 

"        caudal  fin 0.084 

Tertiary  strata  of  Green  River,  Wyoming;  Dr.  F.  V.  Hayden,  Coll.  Mus. 
Smithsonian. 

Clupea  humilis,  Leidy. 

Proc.  Acad.  Nafl  Sciences,  1856,  256. 

Vertebne  34.  Deptli  2J  to  2§  lines  in  length  exclus  caudal  fin  (2J  times, 
Leidy;.     Scales  large;  1.  transverse  11-12. 

A  very  abundant  species  in  the  shales. 

Clupea  pusilla,  Cope. 

Greatest  depth  contained  four  times  in  the  total  length,  or  3.5  times  to 
basis  of  caudal  fin.  Length  of  head  3.2  to  basis  caudal;— this  measure- 
ment may  re<|uire  revision,  as  the  end  of  tlie  muzzle  is  slightly  iiviured. 
Orbit  large,  contained  twice  in  lengtli  of  head  behind  it.  Middle  of  dorsal 
near  the  mi<ldle  of  length,  and  about  over  the  origins  of  the  ventrals.  D. 
II.  11,  V.  7.  Pectorals  extending  half  way  to  ventrals.  Vertebne  29-30, 
dorsals  19-20.  Ventral  keeled  ribs  18.  Anal  fin  lost.  Caudal  peduncle  slen- 
der, caudal  fin  deeply  furcate.     Length  M.  044;  greatest  depth  M.  Oil. 

The  present  species  is  about  half  the  size  of  the  last,  and  of  consider- 
ably less  proportionate  depth. 

Cyprinodon  levatus,  Cope. 

Anterior  margin  anal  fin  commencing  a  little  behind  opposite  the  pos- 
terior margin  of  the  dorsal.  Vertebrae  10.  14.  I.  Radii  D.  8,  A.  II.  8,  V. 
8.     Caudal  fin  deeply  furcate;  first  anal  ray  strong. 

General  form  elongate,  the  greatest  depth  contained  three  times  in  the 
length  between  the  scapular  arcli  and  the  basis  of  the  caudal  fin.  Scales 
preserved,  small ;  seven  longitudinal  series  above,  and  seven  below  the 
vertebral  column,  probably  two  rows  concealed  by  it.  The  caudal  peduncle 
is  rather  contracted  for  the  genus.  Length  from  scapular  arch  to  extrem- 
ity of  caudal  M.  0335;  depth  at  origin  dorsal  fin  M.  008. 
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There  are  portion*  of  live  inilividnHlR  on  the  slab  oralnlo,  but  none  pre- 
Kent  a  clear  cmnium.  This  hMi  repremnts  tliat  portion  of  thn  stratum 
which  is  highly  carlioiiftceous,  portions  of  it  thrown  into  tlie  Are  buru 
freely.  Dr.  Hnyden,  whu  has  brought  uumemus  BperimeuH  from  tliis 
locality,  informs  me  thnt  the  InmiiuB  exhibit  great  numbers  of  these  little 
Hslies.  No  <loubt  the  carbonaceous  chamcter  of  tbe  shales  is  due  to  tile 
decomposition  of  their  bodies.  The  character  of  tlie  species,  as  well  as 
nature  of  tlie  deposit,  and  mode  of  preservation,  remind  one  itronjrly  of 
tlw  Cyprinodon  meyeri,  of  Agajwii.  from  the  neighborhood  of  Frankfort  jl 
M.     That  species  differs  especially  in  presenting  18  Anal  radii. 

Borne  of  the  specimens  above  dest^riljed  were  obtained  and  preserved  for 
scientitic  study,  by  David  B.  Collier,  formally  United  Staten  District  At- 
torney for  the  Territory  of  Wyoming. 

From  a  Tertiary  deposit  on  the  upper  waters  of  Green  River,  Wyoming 
Territory,  from  a  laminated  calcareous  rock  similar  in  color  and  appear- 
ance to  tlie  clay  bedn  of  Mount  LebanoVand  Mount  Boleo.  The  fii-st  iu- 
dicatioii  of  the  exiHtenee  of  tliii  deposit  was  brought  by  Dr.  Jno.  Evans, 
who  obtained  from  it  a  Clupeoid,  which  was  descril>ed  by  Dr.  Leidy,  as 
Clvpaa  htttailU  (Proc.  Acad.  Nat.  Sci..  Pliila.,  ISSfi,  p.  8.Wj.  One  of  the 
blocks  contains  the  remains  of  two  <maU  shoals  of  the  fry,  pititiably  of 
Clupea  humilis,  which  were  caught  suddenly  by  a  slide  or  fall  of  calca- 
reous mud.  aud  entombed  for  the  oliservatton  of  future  students.  They 
must  have  been  taken  unwares,  since  they  lie  with  their  heails  all  in  one 
direction  a*  they  swam  in  close  bodies.  Une  or  two  may  have  had  a  mo- 
ment's warning  of  the  ctktastroplie,  as  they  have  turned  a  little  aside,  but 
llioy  are  the  exceptions.  The  fry  are  from  one-half  to  three-i|uarter8  of 
an  inch  long  and  upwards. 

True  herring,  or  those  with  teeth,  are  chiefly  marine,  but  they  inin  into 
ft«Bli  watera  and  deposit  their  spawn  in  the  Spring  of  the  year,  and  Iben 
return  to  salt  waters.  The  young  run  down  to  tlio  sea  in  Autumn  and 
rem^n  thei'e  till  old  enough  to  spawn,  Tlio  size  of  the  fi'y  of  the  Rocky 
Mountain  herring  indicates  that  they  hnd  net  long  left  the  spawning 
ground,  while  the  abundance  of  adults  suggests  they  were  not  far  from 
salt  water,  their  native  element.  To  believe,  then,  that  the  locality  from 
which  the  specimeuB  were  taken  waa  neither  far  from  fresh,  nor  far  from 
salt  waters.  Is  reasonable;  and  thin  points  to  a  tidu,  or  brackish  inlet  or 
river.  Lastly,  the  species  of  Cyprluodon  inhabit  also,  tide  and  brackish 
waters.  Most  of  the  species  of  the  family,  as  well  as  of  the  genus,  are  in- 
habitants of  fresh  water;  but  they  generally,  especially  the  Cyprinodons 
proper,  prefer  still  aud  muddy  localities,  and  often  occur  in  water  really 
salt-  This  habitat  distingidahes  them  especially  from  Cyprinldae  (Min- 
now* and  Suckersl  and  Pike. 

The  material  which  composes  the  shales  indicates  iiuiet  water,  and  not 
Huoli  at  is  usually  selected  by  hening  for  spawning  in;  while  the  abund- 
ance of  adult  ClupeaA  indicate  the  pronimity  of  salt  water. 

This  is  far  from  a  satisfactory  demonstration  of  the  nature  of  tlie  water 
which  deposited  this  mass  of  shales,  but  is  the  best  that  can  bo  obtained 
with  such  a  meagre  representation  of  species. 


Cope.J  3^  [Xmy  i^  1 

An  to  geological  aige.  the  indiestioiis  are  rather  more  satufactofy.  The 
gemm  Chipea  ranges  from  the  upper  Eocene  upwards,  beii^^  abundant  in 
the  slates  of  Lebanon  and  Monta  Bolca«  while  C  jprinodon  has  been  found 
in  neither,  but  first  appears  in  the  Middle  or  Lower  Slioeene  in  Enrope. 
The  Asineops  resemble  rerj  dosdy,  and  I  beUeve  ementially,  the  P>]gemiis 
of  Ai^asriz,  of  Eocene  age,  from  Monta  Bolca.  The  pecoliaritiea  pre- 
sented bj  the  gemis  found  bj  Dr.  Hajden.  are  of  such  smaD  significance 
as  to  lead  me  to  doubt  the  beds  in  question  being  of  later  than  Eocene 
age;  though  the  evidence  rests  chiefly  on  this  single,  new  and  peculiar 
genus. 

The  position  of  these  fishes,  7000  feet  above  the  lerel  of  the  sen^  fur- 
nishes  another  illustration  of  the  extent  of  elerations  of  regions  once  con- 
nected with  the  ocean,  and  the  coniparatiTely  late  period  of  Geologic  time 
at  which,  in  this  case,  this  eleyation  took  place. 

BrPPLEVEKTART  NOTTCB  OP   A  KBW  Cl[nf.SRID  FBOlf  NbW  JkBSET. 

Lkptomtlus  cooku.  Cope. 

Indicated  by  a  right  inferior  maxillary  bone,  of  one-fourth  the  size  of 
that  indicating  the  Leptomylui  dentuM.  In  general  form  the  ramus  re- 
sembles that  of  IffcbyoduB  diTaricatus.  the  posterior  portion  being  curved 
outwards  from  the  symphyseal.  The  latter  region  is  much  compresBed 
and  moderately  prolonged,  the  inner  face  quite  concave ;  posteriorly  the 
outer  face  is  also  slightly  concave.  There  is  a  single  external  crest,  which 
is  obtuse,  and  descends  gradually  to  the  plane  of  the  beak,  and  presents 
no  dentinal  area.  A  single  small  oval  area  represents  the  internal,  so  large 
in  iKcliyodus.  It  lies  along  the  inner  margin.  This  mai^giu  is  much 
thickened,  and  rolle<i  over  inwards  ;  symphyseal  face  very  narrow.  The 
extremity  of  the  l>eak  is  broken  away,  and  the  section  shows  that  there  is 
no  inferior  plate-like  column,  which  produces  the  terminal  area  in  most 
s}>ecies  of  I^chyodus,  but  a  round  column,  which  issues  on  the  upper  sur- 
face of  the  beak,  behind  the  af^x. 

Lines. 

Depth  at  posterior  margin  outer  crest 25.4 

**       *•  anterior  base  **        **     15. 

**       **  end  terminal  column 6.8 

Width  of  inner  area 2. 

**       at      "      **    10.6 

**        "  middle  of  beak 5.4 

The  apical  dentinal  colunm  of  this  species  distinguishes  it  from  the  L. 
densus,  Coi)e,  where  no  such  column  exists.  It  may  be  noted  that  at  the 
posterior  fractured  section  of  the  jaw,  the  apical  column  is  seen,  while  in- 
ternal dental  area  is  not,  the  latter  occupying  only  a  pocket,  not  a  column. 

This  species  approximates  Ischyodus  solidulus  in  the  apical  column, 
which  has  the  same  form  in  both.  The  two  dentinal  faces  the  latter  pos- 
sesses, are  those  of  true  Ischyodus. 

From  the  upper  marl  bed  of  the  Cretaceous  of  New  Jersey,  from  near  Mt. 
Holly.  Dedicated  to  Prof.  Geo.  U.  Cook,  under  whose  auspices  the  pahe- 
ontological  interests  of  the  State  sui'vey  have  been  extended. 
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Stated  Meeting,  May" 20,  1870. 

Present,  ten  members. 
Mr.  Fraley,  Vice-President,  in  the  Chair. 

A  letter  accepting  membership  was  received  from  Maj.  R. 
E.  Williamson,  dated  San  Francisco,  May  10th,  1870. 

A  letter  respecting  the  Byington  MSS.  was  received  from 
Prof.  Jos.  Henry,  Sec'y  Smithsonian  Institute,  Washington, 
D.  C,  May  16th. 

Donations  for  the  Library  were  received  from  the  Academies 
at  Turin,  Berlin  and  Boston ^;  the  Annales  des  Mines,  and 
Nature;  the  R.  Astronomical  Society;  Essex  Institute;  Bos- 
ton Public  Library;  Silliman's  Journal ;  American  Museum 
of  Natural  History  in  New  York,  and  Dr.  Wm.  Duncan,  of 
Savannah. 

The  death  of  Dr.  Jas.  Y.  Simpson,  of  Edinburgh,  was  an- 
nounced by  the  Secretary. 


ON  THE  GEOLOGICAL  AGE  AND  EQUIVALENTS  OF  THE 

MARSHALL  GROUP. 

By  Prof.  A.  Winchell, 

DraECTOB  OF  THE  GEOLOGICAL  SURVEY  OF  MiCniOAN.. 

PartIL"" 

IV.    Present  State  of  our  Paleontological  Knowledge. 

I  come  now  to  the  most  important  and  most  interosting  branch  of  this 
investigation.    In  order  that  others  may  be  placed  in  full  possession  of  all 

II'  For  Fart  I  of  this  i>ap«r.  see  Proceedliiffs  Anierlcan  Philosophical  Society,  vol  xl*.  p,  57  (March 
5,IW9).  Both  Parts  of  the  paper  were  presented  to  the  Chicago  meeting  of  the  American  Asso- 
ciation for  the  Advancement  of  Science.  Auvnst  11.  1868*  It  was  not  offered  for  publication  In 
the  Proceedings  In  consequence  of  Its  length.  It  was  reported,  however,  In  the  Chicago  news- 
papers, and  the  chief  points  were  briefly  stated  In  the  Amcrienn  Naturalut  for  October,  1868,  p*  445. 
Part  I.  was  published  In  these  "  Proceedings"  without  alteration;  and  Part  II.,  as  here  presented, 
is  unchanged,  except  In  the  omission  of  some  detailed  lists  of  fossils,  and  In  the  addition  of  a  few 
remarks  based  on  late  discoveries  In  Tenne^isee  and  Penosylvanla.  and  which  have  been  made 
public  In  these  Proceedings,  vol.  xl.,  p.  245,  etc. 
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the  data  upon  which  my  forthcoming  conclusions  are  to  rest,  I  introduce 
here  a  complete  list  of  the  fossils  of  the  Marshall  Group,  and  its  supposed 
equivalents  in  other  States.  As  introductory  to  this,  however,  and  as 
tending  to  exclude  from  consideration  the  series  of  shales  which  I  have 
designated  the  Huron  group.  I  offer  a  few  remarks  upon  the  paleontology 
of  these  strata  as  far  as  investigated. 

The  following  is  a  complete  catalogue  of  the  fossils  thus  far  deter- 
mined : 


Orthoceras  Barquianum.  Win. 
Spirifera  subattenuata,  Hall. 

medialis,  Hall. 

Huronensis,  Win. 

pharovicina,  Win. 

insolita,  Win. 
Retzia  polypleura,  Win. 
Meiista  Houghtoni,  Win. 
Pleurotomaria  Huronensis,  Win. 
Goniatites  Whitei,  Win. 


n 


Hhynchonella  Huronensis,  Win. 
Orthis  Vanuxemi,  Hall. 

*•      crenistria?  Phil. 

*•      lowensis?  Hall. 
Chonetes  setigera  ?  Hall. 
Cardinia  complanata,  Win. 
Leptodomus  clavatus,  Win. 
Solen  prisons.  Win. 
Orthoceras  gracilius.  Win. 


Four  of  the  foregoing  species  I  have  identified,  more  or  less  doubtfully, 
with  species  from  the  Hamilton  group.  •  These  are  Spirifera  subattenucUay 
S.  mediuhSy  Orthis  Vanuxemiy  and  0.  lowensis,  A  species  very  similar 
to  0,  Vanuxemi  exists,  however,  in  the  Waverly  series  of  Ohio,  and  in 
strata  of  the  same  age  in  Illinois  and  Missouri.  Chonetes  setigera  (?)  of 
the  list,  ranges  in  New  York  from  the  Marcellus  shale  to  the  Genesee. 
Leptodomus  clavatus  closely  resembles  a  Oramvipsia,  a  genus  ranging 
from  tlic  Coniiferous  to  the  Chemung.  The  equivalencies  of  these  rocks 
are  not  very  precisely  indicated  from  the  paleontological  data.  That  the 
formation  is  newer  than  the  Genesee  shale  is  demonstrated  by  its  observed 
superposition.  The  paleontological  evidence  indicates,  at  least,  that  the 
fauna  is  older  than  that  of  the  Marshall  group  ;  and  this  is  all  that  is 
necessary.  If  this  group  of  rocks  is  proven  by  stratigi-aphical  superposi- 
tion to  be  newer  than  the  Genesee,  it  belongs  either  to  the  horizon  of  the 
Portage  and  Chemung,  or  to  that  of  the  Marshall.  If  its  stratigraphical 
position,  its  lithological  characters  and  its  fossil  remains  indicate  equally 
that  it  is  not  to  be  embraced  in  the  same  group  with  the  Marshall,  no 
alternative  remains.  The  Huron  group,  above  the  Black  Shale,  must  cor- 
respond to  the  Portage  and  Chemung,  or  to  some  portion  of  them. 

The  question  is  now  narrowed  down  to  this  : — Having  discovered  a  rep- 
i*esentative  of  the  Portage  and  Chemung  groups  in  the  Huron  shales 
and  their  equivalents,  in  Michigan  and  Ohio,  ought  we  to  unite  with 
these  shales  the  Marshall  sandstones  and  their  equivalents,  and  thus  em- 
brace these  also  in  the  zone  of  the  Portage  and  Chemung? 

I  have  furnished  lithological  and  stratigraphical  indications  that  this 
ought  not  to  be  done.     Let  us  examine  the  paleontological  evidence. 


Kulrnphytoii  erauiim.  Hall 
TMCtronuylon  Npwb<-iTyl.  Hall 

UtHineXIl,  Hall 
Lepldodvmlron  rorrugaiiiuii  Daw. 


(.yrlo|ilnrl»r  Msralialleiwla, 
ymniwra  iiblvxto.  Wlillc 
Lolrtlophylllllii  oiitr.>pol!i.W.  « 
Zaphrentis  i^llliitlcn,  White 
ju^irtus.  W.  *  W. 


xrl,  Rt^p.  N.  V,  B«K..a3 
mi.  Rep.  N.  Y.  tog.,  ffl 
xvi.  Rnp.  N.  Y.  Beg.,  i» 
,4^.  J'lur.  (ieol.roK.xvlll. 
FL  xll..  flg.  111. 

lIToc.A.P.8fic.,»ii„aeO 
;yr..J..iir.Ow.LM<«..xyltt 

|mo.  top.  n.,a»,w.A,ii 
.<;r.  Jour.  (ieul.  Suc-iItUL 


Win.       |M«. 


!&■».  Frcie..  1».,  33 
Bn!t.Pruc.,vl]l.,m 
Bwi.  Proc.,  ti.,  31 
llim.  Pnir.,  Till.,  300 
Phil.  Pr.,Ju]y,lgA9.p. 


Patnsltcii  illrargeiis,  W.  X.  W. 

"    (TI  iriKui'iK^  Will. 
L?ph>p<>riL  typn.  Win. 
TrcinftlHiwrii  p)  vpsltiilom.  Win. 

RynlnthoKrlnuTi  Oifptil.  hnII 
Fcntrcniltw  lbi.>iiieri.  tiliuin, 

TOiiytiTuiCTiuiiiteiuiiliitus.  Ly.  A  Cu. 
PtatrniDus  graiihlnus.  Hall 


Hull 


All 


Coreyl.  l 


.ACa* 


-  -.  -,1,  Ly.  J 
Helt<<e.  Kail 

TlmhiallL  Hall 
I>»lUiiie,HiUl 

liiimcrfnua  Hepk'uniu,  Sbntn, 


Oi 


HepkUniia,  Sbntn, 
.  _  dwailarty  I  il^  1  ji.  A  Caa 
hexailaciylua,  Ly.  A  Cjul 

•iturlucrlliiu  crineiu,  Hall 

Pleliw.  Hall 
"  Coryrla,  Hall 

urlHwlDcnnuH  rfiDimuiils,  Hall 
"        liilntuis  rar.  tantii3,HBll 


Mtaphincrl  niu  ( Putei 


SftSS 


Ral 


i^K'sr 


Zeacriiius  iKitfrniin,  Hull 
"       ^nmpp.  Il^ill 
Ixpldechliiits  rarl»plnii»,  Hull 


r*1.  Fca,liitFaJic,8B 

.(tp.  Till.,  218 

Bo*.  PtW.,  vlll.,  308 
PldUPr.,  JTolr,  isas,  0.11! 
I'hlL  Pr.,  Jail..  18M,  p.  ' 
I'hil.  Pr..Jikn.,  ISOkp. 
Phil.  Pr.,  Jan.,  imp. 
nil.  Hep.  N,  Y.  Reg.ri 
Mu.  Rep.,  IL,  ISG 

....ler.  Jopr.  (21  xxix., !» 

PaniptL  It  Nov.lMS :  xvll 

ReKpB<^,M 

Jour.ecl.[Z1  xxlx.,71 

Plill.Pr.,Aug.18«a!llL 

top.,  in.,  tsi 

Am.  Jour.  8cL  [21  nlx-M 
PainplLUNuT.lMSixvll. 
Ro  j.  Ki^,  — 


Mo,  top.,  IL.  m 

'  -  ,.'I<'iU'.8d.  12]  xjdl.,7S 

Pafiiph.11  Noi.lRni  xril. 
Rea.  Iteji.,  M 


I.  Hep.  N.  Y.  Rpg.,  2Sn 


m 


I*  urttltnl  itaKrtpllDlii.   Ttisn  In 
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llillicluni)'.   Tbc  GiUletiia, 


'Im^kAlA 


3SA 


rtuL 


"       Jlrjy-,  fiJi! 

TwlMfotalita.  M.  4  W. 

iAA>*f;«f  rry*.  Han 

*-     r;aaafa#^WiiL 
Win. 
r<«4L  Win. 

lYvjdivta  airtnta.  Hail 

cvuvsmirkak  Hafl 

Tmulata.  Sbum. 

rtiitirrj^tra.  Win. 

4/fWifrj«L  Win. 

«lupllnrMaU.  Win. 

gnHllA.  Win, 

UrrifVMUU.  WUte 
**       minuta.  Htaum. 

m'Hiiilliana.  Win. 
**        MurvrtiiiKiniaaa,  de  Kon. 


*» 


n 


•* 


N>wtM»rryi.  Hall 
?  =r  /»  nernireticuJlaia,  Flem. 
inrvula.  Win. 
pyxidata.  Hall 
•lemlrrrCiculata,   (Flem.) 

de  lum. 
Hhumardiana.  Hall 
**        iMitiaruleata.  Murch. 
KtrophakfHia  7  iiiimmularK  Win. 
Chofi^fU^  Fl««rhei1,  X<»r.  &  PraL 
geniciilata.  White 
"        jlUnol«;n<(K  Worthen 

^  C!  I/^/an/,  HalL,(n(»C  Nor. 

&Prat) 
I»Kanl,  Nor.  &  PraL 

"        m«»«k*Iotia,  Nor.  &  Prat 
**        Mk'liiicaii«fa*$iH.  Steveiw 
"        muItWMwUi,  Win- 
**        riniata.  Shiim. 
i>iil<!liplla.  WliL 
**        Hhiiiiianliaiia.  de  Kon. 
Ktrophoiiicria  rhoiiitioidalK  WahL 
?  Htn»plHMl(»iita  an;toHtriata,  Hall 
HeriilpronlteH  Inie^iuallH,  Hall.  %p. 
^'  Inflatus,  W.  &  W. 

lens  White 
"  ?  iiiiibraijulum,  (V.  B.) 

Orthln  (lava.  Win. 

"     Mlchellnl,  I/Evt'llhS  »p. 


rUL  Prwu  Ja&  l^BL  slS 
XTi  EcfL  X.  Y.  Befu  21 

-  U 
m.  BeTuIIL.43: 

ikj*.  Prw-.  1X-,  y^.  'i*e» 
xtL  IBept  X.  V.  Be*..  »l 

PIdL  Pr.  Jolj.  l^if^LpL  lU 

Jan..l«lpL4 
Teuu  Ben..  1^«(.  bu443:  ^ 
PracA-P;**e..iil.ISl*  { 
Unn  BepL,  519 
X,  Hfrp.  X.  Y.  Bee  1« 
PaL  \ W .  en  Amer.mer^ 
ML  LMiU  Tna^.  U  6M 
Mo.  BeTu219 
PhlL  PrrjcJulr.l«i5Lp.lU 

-  lU 

-  ••         -     IW 

-  "  -     112 
B'M.  Jonr..  TiL.  2» 

Ma  Bep..  il^ 
PhiLProc..July  14^p.lH 
)  c;enui  PtmL  PL  x%i..  3 
t  Ma  Bepi.  219 
X.  Bep.  xTY.  Beg.,  190 

PhiL  Proe..  Jan.  196^  p.  4 
Iowa  Bep.  Part  11.  p.  498 
Monogr.  Gen.  Prod..  1S3 


«« 


MIfVMirlonHlH,  Swal. 
occaHUH,  Hall 
roHiinlnJita,  Phil. 
>iiilN>Illpth»i,  W.  &  W. 
Hwallovl,  ?  Hall 
ThU'ini'l,  Whlt<? 
Vaiiiixciiii,  Hall 
Nplrifera  blplurata.  Hall 
'*        ramerata.  MorUm 
"        (?art«Tl,  Hall 

N.  Vernownnljt,  Swal. 
centroiiotii.  Win. 
CuopereuMlH,  Swal. 


Iowa  Rep.  Partn.  p.49!l 
Bull  fieoL  Soe..  xL.  255 
PhiL  Proc..  Jan.  1863s  p.  4 
PhIL  Jour.,  IIL.  25 
BttfL  Phk*..  ix..  29 
SLLouLh  Trans.,  L,  571       • 

loi^-aKep.  Part  IL,  p.  5()8 
PhiL  Jour.,  III..  .9).    PL 

IL.  flg.  12 
PhiL  Jour..  III..  27 
AnLJour.ScL  (21  xxv.  -352 
Phil.  Phk?.,  Jan.  18«3,  p.  5 
Mo.  Rep.,  IL,  302 
Phil.  Proc.,  Sept.  1S62, 410 
Montygr.  1  re.  part.  p.  IftJ 
Act  Hoc.  L'psaL.  Ill,  65 
N.Y.  Rep.  A'th  Dist.,  266 
lowaGeoL  Ren.,  n.,490 
Bos.  Proc.,  vili.,  293 
Boh.  Proc.,  Ix.,  28 
Anim.  Fot«c,  222 
.  PhIL Phk'.  July  l%5,p.ll7 
MeiiL GeoL  Soc.,  France,' 

IL,  39 

St  I»nls  Trans.,  I.,  639  ■ 
xliL  Rep.  N.Y.  Reg., p.  111! 
PaL  Foss. ,  Cornwall,  67  ; 
Bos.  Proc.,  vllL.  292  ' 

Iowa  Rep.  Part  II.,  597    i 
Bos.  .Jour.,  vlL,  231 
X.  Rep.  N.  Y.  Reg.,  135 
Iowa  Rep.,  519 
I  Am.  Jour.  Sci.  [I]xxix.l50 
X.  Itep.N.Y.  Reg.l70(lfi58), 

Phil.  Proc.,  July  1865,p.l  18' 
St.  I^uls  Trans.,  L,  &i3:  ■ 
I  IIL  Rep.,  IL,  1^1 


•  • 


•   ♦  ♦  »       • 

•  •  • 


•  « 
• 


•  «      •  •        Pa. 


•       Tenu 


•  • 


«  • 

••I 

•  ■ 
I 


•  Tenn 

Pa. 
Ky. 

•  •  • 

N.  Y. 

•  Pa. 

•  •    Pa, 

•  •Pa. 


■I      •■    i» 

*  .      ■ •; • ' 

I  •  I  11 


I      I 


Pa. 


Rplrifera  Coopcrensl^  sval. 

^  R  ttinlulleMui,  Hall 
!      "        CIupldi£^  Sow.  (oot  Hall) 
■■       e»t*iiuaUL,  Hall 
GrimeHl,  Hall 
hirtft,  W.  tt  W. 
-■       Utior.  »wal. 
Ilneata,  I'hlL 
"       Mari"ii.'inl«,  Shura. 

I  -  fL  fernimranlii,  3wftl. 
II         MK4iiiri<->i'i)«.  SwuL 

f  --=  .¥.  nirter/,  HiiU 

Blijjuia,  Win. 
r     "       nrteta.  Sow. 

"       Riibtmnndfttii,  Hall 


Syriiigotliyris  lypo,  Win. 
■'  H»lll.Wlii. 

*'  eaiMK,  Kail,  np. 

Spdileriiw  blooeuu.  Win. 

Clarkwvllleiislii,  WId. 
"  ■DnillmitrliL  Wbllc 

Hiririgera  Ulotia,  Win. 
•'^      eoipulents.  Win. 

cniMtcardlnalh,  BwaL 


eaa  lit- WstutllnlB.  Wlilte 
rtwiH^Rnsli.  siium. 
Krripitia.  nlmia. 
beU-n.psla,  Win. 
HnliUanll.  Win. 
Maraliall^Dili.  Win. 


peralnuiita.  Win. 

EiMtuluna.  Mtille 
lEGrlano,  Win. 
BuGnlriTUbirb.  Win. 
I  K^tnti^^i.  Win. 
unlca.  Win. 
WliiWI.  Win. 
(Botdn;)  nilcraaleuis.W1n. 
^Ealonla)o^--' "-" 


Ho.  fLep..  U..  W3 

HL  Lnuls  Tnaa..  I„  Ha  ' 
Ann.  B«p.  N.V.  mLji-M 
U-Ul;  N.Y.Hep.lVUi  I)l« 
m.  Louis  Trans..  L.  Oil    . 

._     RRP..IL.  20i 

PhlLFroc  July  18B5.n.iie. 
MIn.  ConcE,  ni„  12S  I 
Kep.  Part  n.,  S21 


PhiL  Proe.,  Jan-llWi,  p.  7 
PhlL  PnK.,.lan.  18153,  p.  sl 
luwaRep.  Part  II..  530  | 
PUILProcJuly  180S,p.iai| 
PhlLPrm.,July  185S.p.I19 
Boa.  Jonr.,  vll.,  8K 
PIUL  Print.  .J  uly  IH.Vi.p.llI 
PblLPn)c.,Jiin,lg^p( 


onr^  vl!.,  zff 

ulnTrani,  L.ttS 

M.  t.nuki  TranK.,  1„  « 
ikiH.  Pm:..  vUL,  let 


Plill.  Frot  July  IR&^n.l21 

;;      ftp.i»ai,ii.«T;» 

Mo.  Oev..  n..  aU;  111.1 
Kfn.,n.l.U;ll)..lll.  (.U 
Mo.  Bep..  218 

m 

nm.  IToc,,  vlli,  IM 
Phil .  ITw.  .Jul  y  l«ft\  n.l21 
Bon,  Jour,,  vll..  'JiS 
Phil.  Piw..»p,  lHilip.«: 


xlll.  Rep,  N-  y.  Hee 

iPhilPnicJulylsei. ,..__. 
*^  '-1.  PlilLMt>c,.xlf.,254 


S5S,     S|»3g 


renuiHietlA  .luiin  win. 
Terebritula  Biirtlngtonenab.  Wliltc 
I        "         [iLilIormLi,  MurelL  &  V. 
(Mrca  pateri'iiLH,  Win. 
Hertnes  caiilliiaUi.  Win. 
cn'iiistrtatn.  Wtii. 
~      ■■       ■  -  £.-ifi(a.Wii; 


m,v.i 


sw. 


olmiliis,  Nlium..  Bp. 
T  diii>11i'ali».  Hall 

"  KrliduiTOtetiH,  White 

"  neniLrkeiiHlK,  Wlii, 

"  iiiHlor[MtaIUB.W.£  W. 

oddilenlallg.  Win. 
i^iiulciMtatiuL  Win. 
ppnii>|ie«len  llnuFlonnK  Win. 

-'AFtculujieclea  ISimrJormlA, 
W.  K  W. 
"         llinatUK.  Will. 
"         HlmninnlHOUM.  Win. 

?  (Amiislum)  Uooperpiisla. 

Mkroilan  resrrvaliis  Hall 


riill.  rnlr..8ep.  1962 
Km.  Jour.,  vir,  228 
(ieiil.  Bum.,  p.  65 
I'hll.Pror.JutTli|65,p.l2i 

'  '■  July  18«i,  p.  1"' 
Sep.  1882.  p,  i 
JuVlSfi6.p.l 


N,  V.l{e|i.,a!l 
Pr«:.A.R'*>rl,Jan 


■%P-128 


JulylHffip. 

111.  Kep.,  111.,  16.i 

Ma  n<-n..  II.,  sm 

rrdlui.>tillci',iiart  Ip-SS 
PliU.  I'riH.-.,  Jiui.  llHa3,p.ll)| 


Jan.  isia  II.  II 


niii.'rntrli-a.  Win. 
iUni'i<-«ii'-Pntrli-ii.\\\ 

cvliiiilrl<'ii,<i.  Will. 
'.  Ifiivlns.  llnU 

Ii>wi'nsi-<.  Will. 

iiiilii'llhiniiU'wiii. 
WriiEitiis,  Will. 


(CjpiiCHnlla  II  Chou- 
;;       rlKlda.W.&W.qi. 


St.  IjOiila  Tnun.,  L,  99 
'RiM.I'roc„"vllL,300 
)N.  Y.  Rsu.,u.2ih 

Proc  A.r.  Soc..  Jill., ; 


Hall.  m.     'xllL  Rep.  :< 


R«p.  n..  -Ml 

m.SoUre,  jil.  _, ,_,., 

PhlL  Fnic.  .Bep._ )  sat  I1.4I8 

.   Bob.  Pror.,vlil.,,Tm 

rhll.Ptoc.jJutylS&'i.p.lHI 
.1  S.V.Hfp.mhDlHt.Ti:si; 


Albirluna  Pannlbaleiuit, ._ , . 

-  llrnmiai/fia  UannlbalfntUi.  Hall  Prrtlm.SoUre.  ill.  2,  p.  fiS 

liJimintiimuta,  Win, 
BiirUiigUiiwnsi!!,  W.  £  W, 
oiiiitJ-jcta,  Win. 
-  Ci/iir/carfllatimtnKt/i.lial. 

^Oanaulnolitet  rtuida,  Jinll 

eUlirtJc  WliL 

■■  Miulcinenals.  8wftl. 

'•  nitldi,  Win. 

nuptlallit,  Wla 

sUTitlilBla,  Win. 

MwHoDiorplm  byalds,^  Hall 

"— " -Jlia  Jiillii,  Win, 

niodlolaris,  Win. 
Milnau,  dv  Kuu. 
Irtonguliiri.'i,  Hw   ■ 
tngonalls.  Win. 
a  rAonibnldeo,  Haj 
n  Newberry  I,  Hall 
sarButo,  de  Kon. 
MiBAoiirlciuiK  shum. 
moilcMa.  Will. 


C-iTdlonii 


Plul.Pnic,  Jkn,  1803.  p.tS 


BTniiii.L.eSS 
K.,Jlln,18ra.p.U 
-^-...Hep..P«rt2,p,teJ 
Prelim.  KoUce.put  2,p.9S 
Aniui,  F«w.,  u,  !16 
iMo.  Hfb.,  as 
PlilL  Pioc  Jan.  1S83, ; 


Jc-lilcatlB,  Win. 
ViHtw,  Hall 


J'relliiLNiKlcf. 

iIHw,  Profl.    ■■■ 
FhlLP 


>         Houglituul,  Vin. 

HnbbunllTwin, 

?  "  .VueulJlei  it|i(«a((na,  Con. 
'         liiweiwIs^Wln. 

=  Xucula  /Diixn«««,W.&  W. 


ilLProE,  July  l»liS,|).l2S 
V,toTMVthl)lrt.,p,  UW 
■"  '^-   Ii5ylMfi,li.lZP 

.yrB«..p,  IK 

Folyl»S,p.l» 

:].mxxv.,m 

FtlLProc-Sen,  ifaLp.in ; 

Julrl8e5,n.l3li 


Pllll.  J(_ 

PhlLPrw.,- 


S;fe 


n  I'hIL  Jour.,  vIL.  p.  34B 
PlilLPn>c..ban.li«3.p.4 
'  ■ni.Jour.Scl.(ilxxv.,2 
>"■-  '■'■il,  ftuc.  =- 


Bamsi.  w.  «W.,(t|j.  no^ 


nuculselornils.  Hu- 

p>ndorxtormin.tUe- 
veiu,ii|L 
swcnta,  Win. 


WW.  Phil 

i»ra,p.Ii9 

rnH-.,viii„a» 

ITf  llni.NoEli-e.iinrt  2,p," 

.\ni,Jour.Hc1.  [2]uv..3 


IsiHSLTdla  !  Jrunii.',  Win. 


I'lill.  ITor..  Jan.  lSSS.p.16 
I  rn>lIni.NiillcF,part  2.p,iz 
'riilLPruc„(iep.JWS.p,41l 

1ms. 

IPliU,  Prae..  JaiL  1S(13.1.,V 


wu 


•  S.  Y. 

S.  Y. 


,  neilectH.  Win. 
prollM.  W.  A  W. 
quaJrlvlncla.  Win. 
Sbuniiinllaiia,  Win. 


Inai  K.  'learreto'.  Hby.) 

"  pjdosU'mns,  HaJl,  up. 

"  lent.  Hall,  spL 

"  nmrromphHlua.  'Win. 

nhnigu\TH»ll,  sp. 
liplrorliU.  Hull,  «p. 

PhanernClDna  pariuluiaa,  Win. 
Huloiieu  cuiulnt,  Win. 

■■'      suUcoiil™,  Win. 
MachrocUllunplnriiK  Win. 
Laxanrina  iiUKoniliH.  Win. 

turr1ini>tni[9,Ha1l 
ChPninilzIa  tponlllneaia,  ahum. 
Holdpt^llB  mini,  Win. 
Nslimpaln  dtiplCBBUa.  Win. 
1  Mthueerog  untutellDni,  Sttnd  l>. 


|Plii].Pnw..J3n.  IBflS,  p.3l)l 
-BuH-Prot,  vlll..n.  afl  I 
:rlltI.P^M^,Jan.  tses.p.tii' 
I       ■■  "  2U| 

Prac.  A.p.  aoc, lU., aw 
'BonProe.,  vlll..  3U1 

N.  y.  Hep.  IVtlilllsL,  r. 

Piih'i'p- - 

uiU.  Ben,  N.  y.  SfB.  U 

I        III.  Rep..  II.J.'W 
lpiiU.PriH:,Jiui.l»li3,p,20 
\«w»  Kep.,  n.  K23 
7ilU.Rep,S.Y.BeK,p.l07 
.Ma  Kcit.,  2W 
'PhU,Pra;.,Jfln.lS63,p.2I 


nHL  Vtp.  K.  y.  Reg.,  ICB 
iM(i.Kep„lI.,D.SlJ 

|FLILrioc.,Jftii.  186,1,  p.Z2i 

;v*rs<fln.IfW,TaI.xlx.3! 
Anter.  Jour,  SrL,  {21, 
I  xixUL,  £5 

Ht.  Lmdl  Tmns.,  I.,  ttU 
.Am.  Jour.  lk'L[i]xx)Jll.i 


"      ln(li[iiieiis«,  llill 

"      lAthroptBiiuni.Wln. 

'•  Man<hnll«it!ip,  Win. 
"  niiiltlrlnctitni,  Wlik 
"      wctrldeutalr.  Win. 

"      lellculatuin,  Plill. 

"      roliiisttiin.  Win. 
'■      Tlltaluni  <T)  t!and  b. 

■•       WliHel,Win. 
Gomphticeras  sp; 

NaullluB  (Trcmaloiliscu^),  altiilnr-  I 

M)llN.  Win.  Phil.  I 
"     lll^[onu^M.  AW. 

•'      ^1L■Kr^^lrtalf^Wln.  Am.Ji 


SB6  • 

'Fbll.Froc.JaiL  IHU.  p.!3 

i-IU.  Hep.  V.  Y.  HeB.,l(7 

WlB.Ani.Jimr.l-cLty, 

.     jijixiu..  ?ri 

m-Jonr.  ScLiajiuxm. 

»T 

Phil. Proc., Pep.  lMi2.n.421, 
■-   '-—  "-LlSJualll.! 
3661 
[inil.Yar|[i.,II..StH 
I    Wi>.  Am.  Jiiiir.  KcL  [21, 1 

'Ani.Jonr.gcL[Z],x*M1l.. 

3AUI 

I    Wis.Am.Jour.K.1.  121' 

Fhll.  Proc  Jwi.  180.1,  p.22i 
Mo.  Rep.,  21H 

'Mo.  Rep..2T«  1 


rnc.,  1MJ2,  p.  42» 
(h-l,  lWa,n.4T0: 
111.  Krp,.  II.,  Ifi.1 

ur.8el.^,«i>illL 


plnnlilorsallis     1 

strlstutuBiWt''-  I 
»til(»tui,W 


VTixtebtrlL 


394 


[M*y«. 


Naxzb. 


BclerracefL 


-:   «i   -r  ^5f 


Nautiiuft  'Tn^malMlisciiS/  tri^4lkatlls 

(Gyrt'r-trzg^t  ITacik*,  Hall.«p 

Ilinpn'«''«T^4  '-xpcuEsain.  Win. 

^A".  iCrut4tjCtra».  RotLionl- 
^nm,  M.  &  W. 

M.  &:  W. 

?       *•         t«-*»«>Utiini.  d**  Kou- 
uijj«*orw.  Win, 


fljTfK-^raM  Bunirigton«^Deie,  Owen 
i;<miatiur)  Allei.  Win. 


Andrew  si.  Win. 
HoIme«»i,  Swal. 
Houghtoiii,  Win. 

Iiion,  Hall 

'     *i.  roVitoriiua^  de  Kon. 
Lvoiii,  M.  &  W. 
/V.  Ilynf.  Hall 
Marshal leiLsi-s,  Win. 


Morj£anen"4i«.  Swal. 
Ohi*-ii>is  Win. 
opiiims.  W.  &  W. 
ih^jif-ii^ls,  Swal. 
<»ueiii.  Hall 
propiiiquus.  Win. 

|»yjriiiirMiK.  Win. 
Koiiiiii^fcri.  Win. 
Shuinanliauus.  Win. 


TrM'tiis  ^'liilliri^ia?)  auriciilatus. 

Hall 
elliptir-iis, 

M.  &  W. 
"  *•  Mis«)urieii>is, 

ShuiM. 
'*  Swallovi,Shuni. 

riiillifniia  Doris.  Win. 

PrfM'itiH  Ixtrin.  Hall 
insiKiiis  NN  in. 
7      '•  Marani«.*e«.'n.«>is,  Shiini. 


"  KrKkforrlciisis,  Win. 

"  TtMinf»seen>is,  Win. 

fvtlHTr  rTassiniarjrinata,  Win, 
i(rl<MliiH  liifornjis,  N«'\vli.  &  Wor. 
'•       i»la<*<'nta,  N*'\vl».  &  Wor. 
(;yracanthiis  Alleni,  Ncwb. 
Orodus  niiilti<arinatiis,  .\.  vS:  W. 
rieuro<li«'lyuni  problomatiruin. 

(ioldf. 


PbaPme.  Ort.  1  w.nlTrh 

lU.  Jan.  18tl :  UL  Ec-d^ 

IL,  te 

xiii  Rep.  N.  Y.  Beg.,  1(6 

Mo.  Kep..  21S 

pyi.  Frot.Jan.  l««5.p.2l 

July  l*«.^p.l32 

275 

III.  Rep.,  III..  KI& 

Anim.  F«»<»..  "3*  * 

PLiL  Prur.  Jan.  1««\pl2S 

Rep.  Wis. .  &r. ,  n.  .'*! 
Am.  Jour.  Sci.  [2]  \xxiiL. 
a>3 :  Sketches  <»f  idea- 
tion, p.  11*^  fie.  nO 
I*roc.  A  f  lu  PLlLSw.  xuTSr^* 
St.  Louis  Trans..  I..  6.tJ* 
-Vni.  Jour.  Set  (2]  xxxHi, 

xiiL  Rep.  N.  Y.  Reg..  1U> 

Phll.Pr.-c-()et.lW.,p.4n 
xiii.  Rep.  N.  Y.  KeK..lirj 
Am.  Jour.  J^ei.  [J]  xxxiii. 

."5112  • 
St.  Ivoui"*  Trans..  I.,  fv*l»    . 
Phk".  A.P.  S>c..xii.,259    I 
Ik>s.  PrcK*.  vlii..  ;^l", 
St.  L<»uis  Trans.,  I.,  ^f> 
xiii.  Kcp.  N.  Y.  Re^'..  liif»    • 
Am.Jimr.Sci.,  [2]  xxxiii.. 

»»  ••  ••     'iv^ 

Phil.  Phk-.. Sep.  1V.2.P.427 
.\ni.Jour.  Sti.  [2]  xxxiii.. 

;^K^  » 

XV.  Rep.  N.  Y.  Rep.,  K'T 
Phil.  Pn  K-.  1  )e»\  1  ♦irfl\p.2iT7; 
III.  Rep.,  IlI.,4iK» 

M<..  Rep.,  II.,  IW 

Phil. I'roe. July  ls*;\p.  \'^, 
xiii.  Rei».N.Y:Ref:..112 
Phil.  Pv(K'.  Jan.  ls<>3,p.24 
Mo.  Re|>..  II..  IW 

Win.  Phil.  Proc.  Jan. 
ls*Vi,  p.  24 
Phil.PrrM'.  Julv  lS*-.5.p.i:i*; 
Tenn.  Rep.  1*^.0.  p.  44"): 

PnK-..A.  P.  S<»c..  xii.,2r>0 
.M(K  R<'p..  '1\^ 
Phil.  Proe.  Sep.  18<)2,p.42*» 
111.  Rep.,  11.,  77 

"   r.2 

Win.:  Proc.  A.  P.  Soe.. 
xii.,  2(.K) 


ft   ft 
ft 


i  ' 

:    I 


•  • 


•  • 


ft 
ft 


« 
ft 


ft 
ft 


Tenn 


ft 
ft 


.NoTf:.— In  thf  for«'ir<<ln:r  fnfil"'.  "IJoh.  Jotir-"  .louriial  IJostoii  Stc.  Nat.  Hist.:  "  Bos.  Proc  "  — 
pHMrr-Diiii-^  of  sarin-;  -  III.  U»|».."  -  low.i  llt\> ,"  "  Mn.  K.-p.. '  "  N.  V.  K«-p.. "  "  T<-nn.  R»»p..-*  ^' tle- 
o|»i;:iial  Hcjiorls  o|  Flllruiis,  lo\\;i,  Mi-i-oiiri.  New  York  IVth  iMstrlrr.  arnl  T«-iirusNf«'.  n'sjH'ctivelv  ; 
■•  Mirli.  .N.'  «M<I  "  Mich.  S.  ■  •  NorthiTfi  .in. I  ShitIutii  oiit<T'>|K  f>i  Mursliall  gr(»«ip :  "  Paniph.""=.' 
P.iiriplilrt  Issin'ii  Nov.  |>m'.;i.  r«-piil.llslM'.|  in  wii.  i:«y.  K»'p,.  i»..'i(i;  **  FMiil..I<)nr."  ==-  .lonmn)  .\ca«1»«rm- 
of  Nnturnl  S«|.  m  ch,  Plilia.lrlplila;  "Plill.  Pro,-.*  •-  Pr<»«  ••(•«Hn;rs  of  suriK-:  "Prpliiii.  NotUV  —  Prt^ 
llniinnrv  Notlti'.  &c.,  i»n'i»aratory  for  thr  I';ila'<»tiiol<»;:y  of  N.  V  :  *"  lUp.  N.  Y.  Rcff. '  —  Ap|>en\tix 
to  Annual  I^•port  l^-K<'lllll  of  I  nlverhlty,  sUhH*  N.Y.,oii  couUltion  of  State  Cabinet;  6*1.  Louis 
Tr«nn.*' — Tranwictlon*  Acad.  Sciences,  St.  Loult>. 


1870.]  395  [Wlnchell. 

Fi*om  the  foregoing  catalogue,  it  appears  that  the  total  number  of  de> 
termined  species,  from  rocks  of  the  period  under  consideration,  is,  at 
present,  416.     These  are  distnbuted  in  groups  as  follows : 

Plants,        -  -            -      9  PorcelUa,         -  -            -    4 

Corals  (Polypi),  -          13  Gasteropoda,  -           -        48 

Crinoidea,  &c.,  -            -    27  Cephalopoda,  -           -  46 

Penestella,        -  -            1  Trilobites,  -           -          0 

Brachiopoda,  -           -  1!^4  Ostracoids,  -           -    1 

Lamellibranchiata,      -        116  Fishes,       ...  4 

Bellerophon,  -           -    13  Pleurodictyum,  -           -    1 

Total, 416 

Tlie  number  of  species  known,  but  not  identified,  is  20. 
The  identified  species  have  been  collected  in  eleven  detached  districts 
or  States,  which  have  yielded,  severally,  the  following  numbers  : 

1.  Northern  Michigan 23 

2.  Southern  Michigan 93 

3.  Ohio 139 

4.  Indiana 45 

5.  lUinois 27 

6.  Iowa 160 

7.  Missouri  ; 77 

8.  Kentucky 2 

9.  Tennessee 13 

10.  New  York 9 

11.  Pennsylvania * 9 

Total  identifications 597 

From  this  it  appeai-s  there  have  been  181  identifications  of  species  in 
two  or  more  of  the  above  regions.  A  further  analysis  of  the  geographi- 
cal distribution  of  these  si)ecies  will  set  in  a  strong  light  the  palaiouto- 
logical  affinities  of  the  several  regions. 

It  might  bo  admitted  at  once  that  the  outcrop  at  Pt.  aux  Barques 
(**Noi-thern  Michigan  '*)  is  of  the  same  geological  age  as  the  typical  for- 
mation in  Southern  Michigan  ;  but  as  Messrs.  Houghton  and  Hubbard  "* 
have  separated  the  two  series  of  outcrops  as  different  fonnations,  I  de- 
sire to  introduce  the  paLsontological  discussion,  by  setting  at  rest  all  con- 
tn^versy  respecting  the  synchronism  of  the  sti*ata  in  the  two  Michigan 
districts.    The  following  species  occur  in  both  regions  : 

Producta  concentrica,  Ctenodonta  sectoralis, 
Rhynchonella  Hubbardi,  **  Stella, 

Mytilus  Whitfieldanus,  Goniatites  Marshallensis. 
Sanguinolites  borealis, 

With  30  per  cent,  of  the  known  species  of  the  Pt.  aux  Barques  sand- 
stones identifiable  with  fossils  from  the  Marshall  sandstones,  and  with  a 

»»*  Sec  Part  I.  of  this  paper,  p.  .W. 
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ictratij^phiral  ami  lithological  crnifonnity  io  the  two  jvmsof  s 
lic^ifkrrf    OoniatiU$  Oir^nu  cammou  to  yortbem  Mieliigan  and  TnHiM*^ 
<'A/rn^//j  IfUhotM^MtiA.  c*iininoD  to  Xoitbem  )IichijE;aii.  Ohio.  loduuia  snd 
I'/wa:  C»irdiop4U  rtt^gnuthoiuitan  common  to  Xortlirni  Michigan  and  Iowa, 
ami  Ooni^itiUt  ShvnuirdanuM,  common  to  Xortbem  Michigan  and  Ohio'}, 
I  think  their  geological  eqiiiFalency  caii   never  hereafter  be  called  in 

qaCKtiOD. 

In  conduct ing  the  paheontological  branch  of  the  discussion  of  eqniTalen  • 
den  among  the  weictem  dint  rict^  it  would  be  appropriate  to  cite  hen  the  lists 
of  i»pe<:ieft  identified  in  two  or  more  of  theae  districts.  As  this,  however, 
w^mld  eoni»idenibly  extend  the  limits  of  this  paper,  and  these  liste  are  readily 
fleoucible  fnim  the  **('ataliigiie '*  given,  I  present  only  the  summaries. 
Ill  doing  thiis  I  Miall  cimut  tlie  two  Michigan  districts  as  one,  and  shall 
sAhtt  omit  Kentucky,  since  I  feci  some  uncertainty  about  the  geolo^^ical 
IKniition  of  the  two  sjiefies  reconled  from  that  State. 
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Should  we  unite  Produrtu  Shumardana  and  P.  pyxidata  with  P.  con- 
cfntrira^  the  latter  siMJcies  would  be  known  in  seven  diflerent  Western 
Stiites,  besides  the  Pt.  aux  Barques  re^^ion. 

With  such  an  extended  network  of  i<leuti(icatioiLS,  and  with  long  lists 
<»f  n'presentative  species  which  I  forbear  to  cite,  I  lielieve  it  \^*ill  be  ad- 
niitt^fd  that  the  si»veral  formations  brou«;lit  under  comparison  must  have 
lM»en  a(M!umulat*Ml  in  one  j;eolo;rical  periotl.  Let  it  now  be  distinctly  stated 
what  are  the  fonnations  which  are  thus  synchronized.  They  are  as  fol- 
lows : 


I,  The  Miirsl.all  Oroiip  oE  Minliijjnu. 

8.  TliB  Gritstone  and  Waveriy  wrics  of  Ohio,  Jowii  tii  t.Iic  (."I mediate 

y.  Tlio  Gonial Ite  Limeatonc  «f  snutliei'ii  lnili»nn,  hiic]  iu  cigiiivnlont 
ii;wdHtoiie  ill  iitiiiliuru  Indiana. 

4.  The  Kinderlioolc  Grnup  of  Illinois. 

n,  Tlie  Yellow  Sandstone  series  uf  Iiiwa,  at  luaut  down  to  the  blutsli 
Riiiidy  slinles. 

0.  Tlie  Bflries  known  in  Missouri  astlio  Chouteau  Limestone,  the  Ver- 
micular Sandstone  a.nd  Shute,  and  tlie  liitlio;:ra{jliic  LlmeHtfine. 

7.  The  iJllivo-liitumiiiuus  Sliules  at  the  liaso  of  the  Silicious  Group  of 
TenneMee. 

For  the  sake  of  brevity  and  convenienue  I  sliall  liereafter  employ  the  teiTii 
[  Marsliitll  Group  ns  tUu  general  designation  for  tlds  formation  in  tlie  West- 

lA't  um  next  consider  what  are  the  pRleontoh>giciil  r^liitioiiK  Bubsistin^ 
I  betnwn  thu  Maraliall  Ijruup  and  tlie  Chemung  and  Portage  and  older  for- 
I  mationti  iif  New  York. 

PrafeBSor  Hall  '"has  dencrilwd  from  Summit  County,  Ohio,  a  crinoid 
I  under  the  name  of  lihrbeiloerinai  eomninnit,  which,  he  states,  uiiiinut  lie 
[  distiuRuished  from  a  single  speeinien  from  the  Cliemuug  uf  C'hataiii|uc 
I  County,  N.  Y.  At  the  same  time  lie  states  that  tliis  speeies  uombiues 
I  Bome  of  the  characteriof  two  types  occurring  in  the  Carbonifuroiis  Liiue- 
I  btone.  Another  species,  Fbrbainerinuitob'ilus,  presents  characters  whhth 
I  lie  regards  us  coustituting  a  variety  [  Var.  wrdui)  of  a  ipovicK  fi-oin  the 
1  Hamilton  Group'"  .  A  third  Kpecies  fi'om  the  Hame  locaUty,  he  regards 
I  aa  closely  relateil  to  PoUnoerinut  diffuivi,  of  the  Hamilton  Oronih  tliough 
I  dJHtinntly  differing.  At  the  same  time  Professor  Ilall  notes  no  less  tliaii 
I  seven  Kpecies  from  this  looulity  which  exliibit  distinct  alBiutios  with  spe- 
I  cles  from  the  Burlington  Limestone.  We  ha^o  in  tlili  assemtilnge  of  cri- 
I  Hold*,  therefore,  two  species  identilied  with  speuies  from  rocks  whioli  I 
I  regard  na  older  than  the  Marshall,  while  nine  species,  including  the  two 
I  identitleil,  suKtain  intimate  relations  trith  the  fauna  uf  the  Carboniferous 
Kajateia,  which  Profeitsor  Hall  assumes  to  i>e  entirely  above  the  zone  of  the 
T  Chemung. 

The  only  otlier  species  from  the  Marshall  Group  which  Ntand  referred  ti3 
I  Mtvta  as  old  as  the  Chemung  are  the  following  : 

1.  jStropAomeHit  (irf(ni(/-iiiirt  Hall,  from  llohbieville,  N.  Y,, — douhtfully 
iTecogiiized  at  Cuyahoga  Falls,  Ohio. 

3.  OrlhiM  Vanuxemi,  Hall,  which  if  n»t  idcntinal  with  0.  Mi'-htUni 
B-L'Sveill^,  a  earboniferous  species,  is  so  closely  related  as  to  show  that 

»  tyiie  of  0.  Miehtiini  liognn  to  exist  during  the  Hamilton  period. 
I  Aspccies  |>erlia|»  identical,  hai  been  di'scribod  from  Iowa  as  O.  Humltoiei, 
WHM ;  and  O.  fluta.  Win.  from  the  same  locality,  lielongs  to  the  same 
p  of  forms. 

rll,IUp.  N.Y.  I<f«bii.i..  r-i. 


Z,  Orihi*  r^jrvpift^Ut  de  K<*n.  nnges  from  tbe  Dttoduui  into  the  CaiiiOB- 

iferuu'^  «nrf4A-Ui  V/tb  in  Eurtqie  and  AmericsL 

4-   On  hi*-  nUift^u  WhiUf,  frr*m  Iowa,  i*  reporttd  liy  Profe«fioi'  HjJI  as 

ideotiJied  iu  tUe  Cliemun;^  of  New  York. 

'i.  Cf^jrt^U$  Jy^yahi  Nr>r.  and  Prat.  i<«  ako  reported  bj  ProfesMir  Hall 
tfAxrurriu^i^  iu  tlte  Tuliy  LiroeMone.  I  liare  heretofore  expiesfled  mj  dis- 
Mfut  fn^m  tbi^  klentiiicatiun.-'*  I  prooounced  the  New  Yisxk.  i^ieciefrdift- 
tifict  \Mk:i*ti^  1/ein^  iiifomitid  of  iu  geologic^  position  or  localitv.  It  pie- 
Heut^  a  M^rw^  of  eoDfx-ntric  mji^ositieA  or  wriiikles  which  extend  hotli  aenMw 
th4;  libK  ami  the  iot^rnali^  between  tlie  ribs,  while  in  C.  Xo^m  tbemgosi- 
tie«  are  feeliler.  arid  are  confined  to  the  crests  of  the  ribs. 

ft.  .^tropft/jtMua  rA/>//«6oiVf<i/t>.  WabL,  ba«  a  lan^  even  ^^reater  than  that 
of  0.  r^^upifUiOt. 

7.  f>yiriftra  //« urrormUi  Con.,  found  in  the  Cliemung  of  Steuben  C<Minty. 
N.  Y.,  wa««  d4>ul/tfully  identified  in  Missouri.  Not  having  $««n  the  Mis- 
Miuri  Hpeeimeibi.  I  would  lie  tanjngly  inclined  to  suspect  that  they  lielong 
rather  to  .S.  e,xUuun*.n,  or  i«^>iiie  related  »j>ecies. 

^.   Ct^aodoHtn  h^Uatnla,  IlalL  >*p.  of  the  Hamilton  group  of  New  York, 
lian  aljM>  lieen  doulitfnlly  identified  in  Missouri. 

A  few  arlditioiial  HfiecieK  bad  been  provisionally  repo.-ted  identical  with 
(Jbeinuii^  fonris,  but  as  alreaily  stated,  a  direct  eompanson  of  tlie  spotries 
MUKiiecte«i  to  tie  identical  lias  in<luced  me  to  abandon  the  identification  in 
every  iuftance.  We  Iiave  then  iiu  unquestioned  identincat  ions  with  si>ecieii 
fniWi  r<i<:kK  as  old  as  the  Clienuin^,  excej»t  in  the  case  of  Orthi$  rfnupinultt 
and  .^(rophoni*  na  rhomhoidtiltH,  and  i>erhai>s  Orthi*  Thumfi.  It  is  fair  to 
j>jvMiiiie  tliat  the  fonii>  of  Strophtihn  un  rhoiuboidali*,  occurring  as  hi j^li  as 
the  Marsliall  grouji.  will  yet  Ix?  <U.stiii^uishtHl  from  the  Silurian  forms  by 
apim-riable  characters,  as  lia**  lx*cii  dcme  recently  in  rcsjiect  to  the  foims 
of  Afrt/jfU  r^ticulariM.^^^  The  different  expression  of  the  Marshall  forms 
has  already  licen  remarked.  Tliis  siK.H'ies,  so  abundant  in  the  Marshall 
jx*ri<Hl,  existe<l  in  the  Lower  Silurian,  and  apjiearsto  have  attained  its  cul- 
mination in  the  L  |>i>er  Silurian.  Thei-e  is  an  iin]»robability  that  the  same 
siHM'ies,  after  having  once  undergone  a  decline,  should  attain  a  second  cul- 
mination in  seas  swarming  with  sjiccies  and  tyjK's  of  a  much  later  jioritHi. 

I  think  it  will  he  admitted  that  the  i)ahenotologicalc(»rres|>ondence  be- 
twiren  the  Marshall  and  the  (Miemuiig  strata  is  extremely  meagre.  We 
know  four  hundred  and  fifteen  six-cies  from  the  strata  of  the  Marshall 
lKM'i<Ml,  of  wliicji  KJ8  come  from  Ohio,  a  State  almost  in  continuity  with 
tilt?  State  of  Xew  York.  We  know  j»robably  100  or  150  species  from  the 
Chemung  of  Xew  York;  and  yet  we  ai\»  able  to  identify  scarcely  a  single 
chara<*teristio  siK'cies  with  thety]»es  of  the  Marshall  group.  This  state  of 
the  fa<;ts  looks  very  unfavorable  to  the  attempt  to  parallelize  the  Marshall 
and  Cliemuni:. 

I  proceed  now  to  point  out  the  specific  facts  bearing  upon  the  relation 
subsisting  btitween  the  Marshall  fauna  and  that  of  formations  in  Western 

I"  I'roc.  Acail.  Nat.  S<l.  IMilI.  July.  I-^".:..  p  ll«i. 
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New  York,  wliicli  are  newer  tlian  tho  oliai-si-teriBlid  Difniuiic.  I  Imvti 
already  »tiiti>d  that  Profeiisor  Hull  iiidicnlOB  the  existonne  in  Western  New- 
York,  of  three  conglomerateH  nbiuli  h«  regards  us  coming  in  eoiuH'iitivi'l; 
nlxive  the  typiciU  Chemun];.  1  have  iUiu>  Klftted  that  tint  uoiiiwvntlve  ai- 
rangemrnt  is  not  eiitablished  by  nny  olitierved  aupprpoBitioii.  On  ancxami- 
niitUm  of  the  fosallii  of  the  no-cnllcd  iiirbonirerouii  coiigtomcrate  prenerved 
in  Profcusor  Hall's  roat!n>H(«nt  cabinet,  I  at  once  identilied  Uit'  following 
MarBlmll  Bpeoie» : 

Btraparollus  AmmoD,  White."" 

Cypricardia cMitracta,  Hall    (Edmondiii  hiwriiuita  Win.) 
Edmondia  squlmai^nnlis,  Win. 
Allorixma  HaiuiibalenMS,  Sliutu. 
8trnparoUvf  Amman  in  frojn  Iowa,  tlinugh  an  undiHtingnlshiiiiti!  form 
oeclirB  in  the  codl  ineasureB  of  I^nsallc,  lllinoiR,      C^prieardia  tontriieta  is 
also  fVom  Burlington,  while  Edmondia  itjvititari/inalii  is  known  iuHicln- 
^n,(>lilo  and  Iowa.nnd  luiKa  Eurojiean  aimlugue  in  Cardina  robutiaof  3. 
I   de  C.  Sowcrby ;  anit  AUoruinn  Hannibaleimt  is  known  in  Michigan, 
I   Ohio,'"  Iowa  and  MLsh  luri.     The  wliole  niuiTber  of  upecies  in  tlio  cabinet 
.    from  this  cntiglonierate  did  not  amount,  if  I  remember  rightly,  to  nioru 
1   thai)  eiglit,  and  here  were  foui'of  them  immediately  and  conulusively  iden- 
y  tlflablc.     Here  is  a  percentitge  of  iifentitlciLtions  forty  or  Qftytimeit  as  great 
I  as  we  have  been  able  to  make  with  fossils  of  Chemung  age.     It  seems  to 
I  me  that  we  are  within  the  limits  of  truth  when  wc  assert  that  the  palt-on- 
I  tologiual  evidence  points  mnch  more  Btroiigly  lo  a,  synchronism  between  the 
I  Hnrsball  group  and  this  conglomerate,  timn  between  the  Slarshall  and  the 
I  Clwmiing. 

When  next  I  turned  my  attention  to  an  examination  of  spccimi'ns  fnnn 
I  the  TCipDled  Chemung  conglomerate,  I  remarked  its  lithological  Hiinilarity 
I  to  the  former,  and  wiw  able  also  to  recognize  among  the  foMilis  tho  fol- 
f  lowing  species  identified  in  the  other  conglomerate  : 
I^mondia  leiiuiniarginnlis. 
Alloriitraa  HaimibalennH. 
Out  of  a  ivry  limited  number  of  fowdlsin  theHO  two  canglonieral«K,  here 
were  two  completely  identical.     But  for  their  rcput('d  di««imilarity  in  age, 
i  any  paleontologist  would  feel  Inclined  to  pronounce  thum  synchTonons. 
Biding  the  oppoi-tunlty  to  make  a  rc-exaraiuation  of  the  grounds  upon 
wliiuh  Professor  Hall  ha^i  separated  tliese  two  conglomerates  ;  andholding 
paleontological  induction  as  always  Kuboi'dinatc  lu  stratigraphical  denion- 
itratioti,  I  ohall  pronsiunally  regai-d  as  oue  the  two  conglomerates  luidov 
consideration. 
The  so-called  Chemung  conglomerate  rests  upon  typical  Cliemnng  strata. 
I  The  oatlien  of  the  Catskill  group  i«  Western  New  York  also  rest,  when- 

l>TMlinildH.-niHHM>rlIllUunan>-Frtu/a<  iliprfM'.Uat  ■*  this  lumD  Il«l  l>M«  prcDCoDliln] 
'  BowKb)-.  Cbuooini' or  WIILtc  vlll  lakv  pciu'li'ner. 

"'Wiiiiiil  foiH' nih'rn  nf  thi- .r)r,-in>  iBi'nilnrn  III  ihlB  p»iwr  fiflni  Olilo  li.Tr;  iTir  mrmij  I 
•I  mniLli'lilntCiHiiiit  iir  H'v.  ]i,  Ikivr.  l-,8.— MlirnlMToiip'-n  wui  br  Pnif,  K,  Auiln 
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ever  seen,  upon  Chemung  strata,  and  80  do  the  outliers  of  the  so-called 
Carboniferous  conglomerate.  Not  only  are  the  three  similarly  superposed, 
but  they  agree  in  presenting  Fometiroes  a  conglomeniic  character,  and 
sometimes  the  character  of  a  sandstone  with  oblique  lamination.  The 
carboniferous  conglomerate  near  Panama,  in  Chatauque  County,  affords 
a  fine  building  stone,  and  is  quarried  there  for  that  purpose.  Finally,  I 
desire  to  recall  the  fact  that  the  Marshall  sandstone  in  the  vicinity  of  Pt .  aux 
Barques  assumes  a  decidedly  conglomeritic  character,  and  presents  the 
appearance  of  the  conglomerate  at  Cuyahoga  Falls  in  Ohio,  with  which  the 
earlier  Michigan  geologists  were  inclined  to  identify  it.  I  ought  also  to 
mention  the  fact  that  Cypricardia  CatskUlensis,  figured  and  described  by 
Vanuxem,'"  presents  close  analogies  with  two  species  from  the  Marshall 
group,  JSanguinolites  unionifomiis  and  8,  naiadiformis. 

For  these  rea.son8,  I  shall,  for  the  present,  regard  the  three  conglomer- 
ates in  Western  New  York,  with  the  associated  sti-ata,  as  belonging  to- 
gether in  the  horizon  of  the  Catskill  gix)up. 

I  ought  to  cite  here  the  results  of  some  investigations  which  I  have  more 
recently  made  upon  a  collection  of  fossils  from  the  sandstones  of  Venango 
County,  Pennsylvania.***  At  a  point  near  Shafers,  on  Oil  Creek,  the 
following  characteristic  fossils  of  the  Marshall  group  were  recognis&ed  in 
April,  1869,  and  the  results  communicated  to  Professor  E.  Andrews,  to 
whom  I  was  indebted  for  the  specimens. 

Lingula  membrauacea.  Hemipronites  umbraculum. 

Discina  Gallaheri.  Ortliis  Michelini. 

Producta  semireticulata.  Spirifera  Carteri. 

Chonetes  pulchella.  Syringothyris  typa. 

Hemipronites  inaiqiialis. 

This  locality  was  reported  by  Prof.  Andrews  to  be  **200  to  300  feet 
below  the  coal."  Every  identiliable  specimen  belonged  to  the  Marshall 
group.  Judging  from  these  data,  there  can  be  no  doubt  that  this  group 
extends  into  western  Pennsylvania. 

At  Kinzua,  however,  not  far  from  Shafer's,  at  a  point  thought  by  Prof. 
Andrews  to  be  a  hundred  feet  lower,  geologically,  iiuitc  a  different  fauna 
J. resented  itself.  Not  a  .single  Marshall  si)ecies  could  be  identified;  while 
Spirifera  diynncla  (Phillips)  Hall,  and  fragnientsoflamelli  branches  which 
seemed  to  belong  to  Avicula  longupina  and  acanthoptera  Hall,  proclaimed 
the  horizon  of  the  Chemung. 

Since  the  recognition  of  the  Marshall  sandstones  in  northwestern  Penn- 
sylvania,'*^ it  becomes  much  easier  to  admit  the  evidence  which  I  have 
already  adduced  in  proof  of  then-  existence  in  southwestern  New  York. 
The  physical  character  of  these  sandstones  so  closely  ivsembles  that  of 
the  C'hemung  rocks  that  the  line  of  demarkation  between  them  had  not 

laUeol.  Rep.  BIsli.  N.  Y..  p.  IW. 

i'^  Proc.  Amer.  Phil.  Soc,  Jan.  \th,  1S70. 

'3< Professor  Hull,  In  xx  Kep.  N.  Y,  Rej^.  p.  1*^5,  reports  also  Lepiderhinus  rari/tpinus  from  MeaU- 
vlUe,  Pa.,  and  Licking  County,  Ohio.  He  arKUos  from  this  u  parallclihm  which  1  will  not  contckt, 
but  the  fact  establishes  no  affinity  with  the  Chemung. 


1870]  **01  [WiiichHI. 

heretofore  been  recognized  in  that  part  of  the  country.  Further  east, 
however,  where  they  become  lithologically  differentiated  from  the  Che- 
mung, they  had  long  since  been  assigned  a  distinct  position,  both  in  Penn- 
sylvania and  New  York. 

V.  The  Fauna  op  the  Marshall  Group  presekts  a  Carboniferous 

Aspect. 

I  proceed  in  the  next  place  to  prove,  on  paleontologic^l  grounds,  that 
the  Marshall  gi'oup  possesses  close  affinities  with  the  carboniferous  system. 
These  affinities  are  manifested  in  the  presence  of  species  identical  with 
recognized  carboniferous  fossils  of  America  and  Europe  ;  in  the  presence 
of  species  which  may  be  regarded  as  the  precursors  or  analogues  of  recog- 
nized carboniferous  fossils,  and  in  the  dominance  of  generic  and  sub-gen- 
eric typos  which  attain  their  culmination  during  the  carboniferous  age. 

1.  Species  identified  with  fossils  from  the  carboniferous  rocks  of  Amer- 
ica : 

Producta  semireticulata  Flem.  Coal  measures. 

*•          Corad'Orb.  '*            *' 
Chonetes  lUinoisensis  Wor. 

(— C.  Logani  Ilall).  Burlington  Limestone. 

**    multicosta  Win.  **                     " 

**    mesoloba  N&P.  Coal  measures. 

Hemipronites  umbraculum  Von  Buch.  **            ** 

Orthis  Swallowi  Hall,  Burlington  Limestone. 

Spirifera  lineata  ?  Phil.  Coal  measures. 

**        Grimesi  Hall.  Burlington  Limestone. 

**        camerata  Morton.  Coal  measures. 

Nuculana  bellistriata  Stev.  sp.  Coal  measures. 

Phillipsia  Manimecensis  ?  Shum.  Warsaw  Limestone. 

2.  Species  wliicli  extend  up  into  the  base  of  the  Burlington  Limestone 
at  Burlington,  Iowa  : 

Syringopora  Harvey i  White.  liestricted. 

Trematopora?  vesiculosa  Win.  ** 

**  fragilis  Win. 

Syringothyris  typa  Win.  liestricted. 

Pentamerus  lenticularis  W&W. 

Aviculopecten  Caroli  Win. 

Pernoi)ecteu  limatus  Win.  Restricted. 

Ctenodouta  microdonta  Win.  • 

Platyceras  coraifonue  Win. 

Pie urotom aria  rota  Win. 

Orthocei*as  Indiancnsc,  Hall. 

**  heterocinctuni,  Win. 

The  siKJcies  marked  *' restricted'*  do  not  occur  below  the  base  of  the 
Burlington  Limestone  at  Burlington,  but  they  are  included  here  because 
the  fauna  proper  of  the  Burlington  Limestone  begins  above  the  narrow 
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bai'a]  zone  coDtaininjr  the  Marshall  sfccieic.     SjfHt^&thf/ri*  (gptL, 
fiTer.   if^  1y<r]krT(-<l  to  rK-car  in  the  Kinderbi>i»k  group  of  llliDcns.      [It 
now  kuofiu  silMi  from  Ohio  and  Pennsylvania.] 


o 


f^I»ecie*^  :di  ntificd  n  ith  fossils  from  the  Carboniferoos  rockt  of  Europe: 

Producta  femireticnlata  Flcm.  Spirifera  lineata?  PliiL 

?     •*         Cora  d*  Orb.  Orthoceras  reticalatniii  PhiL 

Hemiproniteh  unbracutuui  V.  Buch.  Xaotilos  sultsolcatus  I^iiL 

OrthiJi  3Iichelini  L'Eve.  CjTtoceras  te-sselatum  de  Kon. 
re»npinata  dc  Kon. 

4.  Frn<hilK  whobc  analogueK  recur  in  the  recognized  carfooniferoos  rocks 
of  America: 


Platvcrinus  contritr.s. 
ActinocriiiuB  Ilelice. 


(i 


pistiUiformiK. 

viniinalis. 
Poteriocrinug  Cor\cia. 


(i 


Analogue$, 

Platycrinns  BurlingtonensU. 

Actinocrinus  unicornis. 

(  Actinocrinus  pyriformis. 
'(  Actinocrinus  pistiUus. 

Whitei. 
Poteriocrinus  cauliculus. 


Forbewocrinus  lobatuK  Var.  tardus.    Forl»esiocrinu8  Giddingi. 


^caphiocrinuK  KuVcarinatus. 
KubtortuosuK. 


a 


ZeacrimiR  patemus. 
lA'pidicliiiius  rarispinut!;. 
Producta  arcuata. 
Prmlucta  Newberryi. 

*•  morbiiliana. 

Cluuictes  nnilticosta. 
Ortliis  Vanuxeiiii*? 
♦*      Hava. 
Spirifera  liiila. 

**  Cooi>erensis. 

Spinferina  Clarksvillensis. 
Si)in^era  ^lisKouriensis. 
Penioi>ecten  Shumardanus. 
Mvalina  lowensis. 
pAlmundia  BurlingtonensiK. 
Sanguinolites  Chouteaiieiisis. 
Ctenodonta  Stella. 
Conocardium  i»ulchclluni. 
Cypricardella  <iuadrata. 
Jk'lleroplioii  i)ereU*gan8. 
Dentalium  {^randajvuiii. 
Platyoeras  paraliuni. 
StniparolluK  Amnion. 
Macrocheilus  pinguis. 


Scaphiocriiius  carina tus. 

(  **  tortuosuR. 

I  **  carina  tus. 

ZeacriiiuK  scoparius, 

Lepidediiiius  imbricatus. 

Pnxlucta  wmireticulata. 

Prmlucta  semin'ticulata. 

**         Bogcrsi. 

Cbonetes  Logiiui. 

Orthis  Michelini. 


a 


k( 


Spirifera  i)seiidolineata. 

*'  lineata. 

Spiriferina  subtexta. 
Siiirigei-a  subtilita. 
Pecten  aviculatus. 
Mvalina  angulata. 
Edmoiulia  ladiata. 
Cyi)ricardia  transvers;!. 
Xu cilia  vcntrieosa. 
C'ono<"ai*diiim  carinatum. 
Cypricardella  siibelHptica. 
Belleroplum  caiicellatus. 
Dentalium  venustiim. 
Platyeeras  acutirostre. 
Euomplialiis  Sporgenensis 
Macrocheilus  primigenius. 
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5.  Fossils    whoso    analogues    recur 
£urope: 

Producta  arcuata, 

* '       morbilllana. 
Orthis  flava. 
Rhyiichonella  Sageriaiia. 
Rliynchonella  Whitei. 

**  subcircularis. 

**  perslnuata. 

?  tetraptyx. 
Missourieusis. 
Pterinea  spinalata. 
Pemopecten  limsefoi-mis. 
Posidonomya  Romingeri. 

*^  mesambonata. 

Mytilus  Whitfieldanus. 
Myalina  Michiganensis. 

**       imbricaria. 
Edmondia  nitida. 

**         asquimarginalis. 
'*        binumbonata. 
Sauguinolltes  concentrica. 
Cardiomorpha  modiolaris. 

Julia. 
Area  modesta. 
(•onocardium  pulchellum. 
Belle rophon  vinculatus. 

rugoaiuseulus. 
galericulatus. 
Pleurotomaria  humilis. 
StraparoUus  Ammou. 
Sti-aparollus  tnaeromphalus. 
Orthoceras  Indianeuse. 
**         robustum. 
•*         multicinctum. 

Nautilus  trisulcatus. 


in    the  Carboniferous   rocks    of 


(( 


(( 


(( 


it 


"        digonus. 

planidorsalis. 
trigonus  &c. 
Cyrtoceras  Rockfordense. 
Goniatites  Oweni. 
**  Ixion. 

**         Marshallensis. 
**         Lyoni. 

pygmajus. 
Romingeri. 


(( 


Producta  semireticulata. 

* '       punctata, 
Orthis  Michelini. 
R  pleurodon  Var.  Derreuxiana. 
Rliynchonella  radialis. 


<< 


ii 


<< 


pleurodon. 
Spirifer  Buchianus.  [mis. 

Rhynchonelia  pugnax  &  renifor- 
Avicula  lunulata. 
Pecten  dissimilis. 
Posidonomya  vetusta. 


<i 


n 


Modiola  lingualis. 
Myalina  virgula. 
'*      lamellosa. 
Edmondia  unioniformi^. 
Cardinia  robusta. 
Edmondia  scalaiis. 
Cardinia  tellinaria. 
Cardiomorpha  livida. 

"  Puzosiana. 

Area  arguta. 
Condocardium  ali forme. 
Bellerophon  bicarenus. 
decussatus. 
Urei.         • 
Pleurotomaria  helicinoides. 
Euomphalus  Isevis. 
Euomphalus  Isevis. 
Orthoceras  cinctum. 
"  giganteum. 

**  cinctum. 

{Nautilus  sulcatus. 
**         Edwardsianus,  &c. 


<i 


it 


it 


ti 


a 
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Cyrtoceras  cyclostomum. 
Goniatites  princeps. 

"         rotatorius. 

"         mixolobus  &c. 

ii  a 

**  striolatus. 

**  rotatorious. 
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6.  Generic  and  sub-generic  typen  of  a  carboniferous  character.  The 
most  impoi-tant  genera  possessing  a  paleontologicai  value  in  this  discus- 
sion are  the  following  : 

Actinocrinus.  Edmondia. 

Producta .  Sanguinolites. 

Aviculopecten.  Canliomorpha. 

Mytilus.  Nautilus. 

Myalina.  Pliillipsia. 

The  genus  Actinocrinus  l>egins  its  existence  in  the  upper  Silurian,  but 
attains  only  a  feeble  development  until  we  reach  the  lower  carboniferous. 
It  seems  to  reach  its  culmination  in  the  Burlington  Limestone.  Accord- 
ing to  a  table  drawn  up  by  Dr.  B.  F.  Shumard'"  in  1805,  this  genus  is 
ropi-esented  by  two  species  in  the  Niagara  group,  2  in  the  Corniferous  ;  6 
in  the  Ilamilton ;  3  in  the  Chemung;  115  in  the  Burlington  Limestone; 
29  in  the  Archimedes  Limestone,  and  2  in  the  Ka.skaskia  Limestone.  Later 
investigations  render  it  necessary  to  change  these  figures  without  materi- 
ally altering  their  ratios.  It  is  emphatically  a  Carboniferous  genus.  Of 
this  genus  sovea  or  eight  species  are  known  in  the  Marshall  group;  and 
they  also  l)elong  to  those  jwculiar  types  which  characterize  the  Carbouif - 
erous  limestone  (Compare  for  instance  A.  pistilUfonnis). 

The  genus  Producta^  in  its  sub-generic  forms,  has  a  similar  history.  It 
begins  in  the  lower  Devonian  and  culminates  in  the  Lower  Carboniferous. 
Professor  Hall  describes  11  species  from  the  Chenmng  group  of  New  York. 
I  am  a(!qujiiuted  with  20  species  {\\\c[\\({\\v^oi\&  St rophalonia^\  from  the 
^Marshall  grouj).  De  Koiiinck  describes  28  si)ecies  from  tlie  carbonifer- 
ous rocks  of  Belgium.  D'Orbigny  enumerates  03  known  species  of  /Vo- 
ilurfa,^^^  of  whi(!h  one  is  Silurian,  4  are  Devonian,  and  40  are  Carbonif- 
erous. Broun  enumerates'^'  45  species  as  certainly  (lis(;riniiuated,  of  which 
JJ7  belong  certainly  to  the  Mountain  Limestone, and  only  two  occur  in  rocks 
as  c)ld  as  the  Devonian. 

Of  the  genus  Spinferiiui  we  have  three  spt^cies  in  the  Marshall  group. 
No  species  have  ever  been  ix^coguized  in  rocks  as  old  as  the  Devonian. 

The  genus  Aptculoj)crU/i  is  emphatically  a  Carboniferous  tyi)e,  and 
was  so  regarded  by  McCoy  when  first  proposed.  In  his  descriptions 
of  British  Paleozoic  Fossils,  he  enumei-ates  18  species  of  the  genus,  15  of 
which  belong  to  the  Carboniferous  system,  and:^  tt)the  Old  Red  Sandstone. 
Nine  species  are  rei)oi*ted  from  the  Carboniferous  rocks  of  Illinois.  Fix)m 
the  Marshall  group  I  am  actpiaiuted  with  12  species  (including  4  sj)ecies 
of  Peniopfirten  not  heretofore  separated  from  Aricuhpcct^n).  It  is  true 
the  Chemung  contains  also  several  species;  but  as  the  type  is  not  known 
to  descend  lower,  the  presence  of  these  species  in  the  Chemung  unites 

12^  A  cataloffuo.  of  thf  Palaeozoic  Fossils  of  North  America  I.  Echlnodermata. 
'2*  I'rodroiiu?  tie  Pal^ontologle. 
^"  Judex  Paln'ontuloKlcus. 
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I  Willi  tlie  |irc«<Tii'i'  >if  Prmlwlif  aiirl  vaiions  fiirms  of  laiiil  vegetatioii,  in 
liniiuirting  to  tli/it  group,  to  this  extoiit,  aCiirbniiifcroiiH  uspt^ct. '" 

TI10  KOiiUH  itytilut,  of  wliiuU  we  knuw  foumpccieH  in  the  Mnnih  nil  group, 

I  1e  decidedly  one  whiiss  lilrtory  runs  through  Utbr  goUigicitl  times.    Of 

<&  speciea  «mimt<nit«<l  lif  Il'Orbi^'uy,  OiUjr  13  are  rocogiiised  ns  occur- 

a  ruukH  uldur  thau  tlio  CarlMuiferous,  aiul  it  is  proliable  that  aumeof 

e  belonit  to  Medialupiii  ttud  Orthonoia  ox  allied  gouera. 

Tlu)  goniu  ifgalina  vox  estnbtished  by  Do  Koniutk  exrtuHively  to  re~ 

'  'o  three  upeisies  from  the  Hjiper  iwil  of  the  Coal  measures  of  Belgium, 

HoCoj  (liHouverad  none  below  tliu  Puniiiiui  system.    In  this  wuntry  tho 

Kjienns  la  restricted  to  the  limits  of  the  CiLrboniferous  eyMtein,  utbiiningits 

n  Ueretopmeat  iii  the  Coal  meitsiiros.    Of  tliU  Carbouiferous  ge- 

mfiua  tho  MarshiUl  group  affbrilH  ut  least  5  specioo. 

Sdmandla,  also  founded  for  the  Kict>ption  of  Carboniferous  fumui.  has 
lOt  l)c«n  011-taitily  traced  duvruwurchi  intii  the  limits  of  the  Dt'vonitku  syv 
■  tBXa.  Oe  Koninck  gives  two  specitis,  liotli  from  the  Coal  measuras ;  Mo 
I  Coy,  in  the  work  oltmi,  doBcribes  10,  all  of  which  ocinr  in  tlio  CarlKiiiif- 
I  orona  LimostoQe.  Tho  Harsliall  group  lias  aflbrded  S  species  which  have 
I  iMwn  referred  to  this  genua. 

SanguinaliUt  of  McCoy  afforded  its  proposer  14  species,  of  which  11 
occur  in  the  Carbon irerouo  stntta,  ami  3  in  nxiks  uf  uhler  d!it«.     lu  the 
I  Hanholl  group  we  recognize  10  Hpei^ies  of  Uiiii  genus,  including  5  Iwlong- 
I  ing  to  tlw  tyiw  of  Ugprifardiii. 

The  genus  Cardiomorjiha  is,  in  the  Old  Worki,  couflned  exclusively  to 
I  the  Carbunifei'ous  Sy»iem,  from  which  De  Koninck  descriltes  13  Belgian 
[  tpecJOK.  and  McCoy  3  British  species.  We  have  described  Ti  species  from 
I  the  Uitnthall  group,  and  know  of  nunc  from  thu  Chemung. 

Niue  species  vl  trilobites  have  been  describeil  from  the  Marsliall  group, 

nil  of   whicli   probably  belong   to  the   Carlraniferous   genus   PhiUiptia, 

'tough  five  of  them  were  ivfei'iiHl  to  Prattitt  by  their  ui-igiiitil  deeuriburs. 

pf  the  latter  five,  Proitu*  ellipiieui,  M.  &  W.  was  tliouglit  by  tJie  authora  to 

^  probably  a  PAtl'ipfta.     ProHviSiBaltoai,  bhum.  isregardeilaBthenear- 

tot  analogue  of  this,  and  tlie  latter  is  hence  probably  also  a  Philli^tia. 

Tide  Bpeoics,  moreover,  does  not  prencnt  the  posterior  termination  of  the 

Wt  suture  required  by  ProUut.    Proitat  Dorin,  Hall,  was  described 

»,  and  of  course  its  generic  relations  are  not  demonstrnted.     I 

B  discovered  fri>m  the  same  lounlity,  sereral  complete  cephalic 

ihletda  wltiuh  present  Iliu  distinctive  marks  of  PMUiptia,  so  far  lui  they 

leu  pointed  out.     All  the  Carboniferous  trilnbites  of  Europe  and 

»  belong  to  this  genus  and  its  sub-genus  OriffilMilft.     Though  Bar- 

^nde  InolinoB  to  reeognixe  Phlllipsia  sparingly  in  the  upper  Silurian  and 

evoniiuii  we  ai'e  still  compelled  tu  regard  It  as  au  emiuentlf  Carbooifer- 

letype. 
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()f  Xitfjtilt  we  are  acqnainted  with  13  species  frofn  the  If^^^ii^  gr^cMqi. 
fyf  these.  11  or  12  hekmg  to  the  section  characterized  by  loi^tiidiiud  fur- 
rowff  and  an^latioiui  and  an  open  umbilicius  for  which  Mefosrsw  Meek  and 
Worthen  have  propoj^ed  the  sub-generi<»  name  TrematAdueus. 

Remarks  f»iniilar  to  the  foregoing  could  be  offered  in  reference  to  the 
geological  affinities  of  various  other  genera  represented  in  the  3Iarslian 
group — a*  Platycrinu*^  Forbfsiocrinus,  Zeacrinut,  Pterin^a,  Pondoi^mfo, 
Pinna^  Jfacrodon,  SoUn  and  certain  forms  of  Spiriferfu  BeUeropkoHy  Or- 
ihoreroM  and  Goniatite$. 

!5uch  are  the  leading  cliaracteristics  of  the  fauna  of  the  Marshall  group 
which  indicate  its  affinities  with  the  Carboniferous  system  of  Europe  and 
America  J**  To  sum  up:  we  find  12  species  identified  with  fossils  from  the 
Carix)niferous  rocks  of  America:  12  species  which  extend  from  the  Mar> 
ftliall  strata  upwards  into  the  base  of  the  BorUngton  Limestone  at  a  point 
where  the  two  formations  rest  in  juxtaposition;  9  species  identified  with 
fossils  from  the  Carboniferous  rocks  of  Europe:  32  species  whose  ana- 
logue?* recur  in  the  higher  Carboniferous  rocks  of  America:  44  species  whose 
analogues  recur  in  the  Carboniferous  rocks  of  Europe;  10  generic  or  sub- 
generic  forms  largely  represented,  which  characterize  pre-eminently  the 
Car!i<jniferous  system,  besides  numerous  other  genera  and  species  whose 
affinities  iK>int  rather  to  Carlwniferous  than  to  other  strata. 

Two  years  ago,  'Aug.  180r».  j  during  the  meeting  of  the  American  Asso- 
ciation at  Buffalo,  a  dis<.^ussion  incidentally  arose  as  to  the  i>aleantological 
relations  of  the  Marshall  group,  in  which  on  the  one  hand,  it  was  claimed 
that  it  prescutctl  ''a  Carl^oniferous  aspect:**  while  on  the  other  hand  the 
question  was  asked,  **what  is  meant  by  a  Carboniferous  aspect?"  and  the 
remark  was  added:  '•  I  doii*t  know  what  you  call  a  Carboniferous  aspect.*' 
T  turn  now  to  the  citation  of  facts,  of  which  I  have  just  pi-esented  a  sum- 
mary', and  reply:  **That  is  what  I  mean  by  a  Carboniferous  aspect." 

To  answer  this  question  in  other  woixis,  let  me  quote  the  language  of  a 
distinguished  American  paleontologist.'*^  '*  We  have  a  right  to  contend, 
tlieref<ire,  for  the  existence  of  the  Carboniferous  system  at  any  point 
where  we  can  find  a  continuation  of  the  genera  Penfrcmfte*,  Productun, 
GoniatiUft,  ( Cyrtoceran,  DU^'iten)  Xnufilns  and  the  ganoid  fishes.'*'  I  con- 
tend that  this  is  the  legitimate  conclusion,  or  else  the  Carboniferous  system 
is  subonlinatc  to  the  Devonian.**  That  is  in  principle  exactly  what  I 
contend  for.     It  was  in  that  school,  too.  that  I  received  my  teaching. 

VI.  The  Fauna  of  the  Chemcxg  Group  presents  a  Devonian  As- 
pect. 

In  the  further  prosecution  of  this  discussion  it  would  l>e  appropriate  to 

'=='Tho  fftrata  of  tin-  Marslmll  K'roup  probably  correspond  to  the  "  yellow  sandstone"  of  Irelainl 
and  th*-  Westpball.in  schists  lylnuat  the  base  of  the  Carboniferous  system. 

'>'  Hull :  FoaU't  a-  Whitneys  K<?p.  Lake  Sup.  Lan<l  Dist  II,  3<XS. 

"'  May  we  not  say  that  the  Devonian  Is  distinguished  from  the  Silurian  by  the  ar/r^rnf  of  the»eand 
other  types,  while  the  Carboniferous  is  characU'Hzed  by  their  preat  expansion?— this  being  Indi- 
cated by  Ihejfreat  multiplication  of  species. the  increased  richness  of  ornaraentatlon,  the  extrava- 
Kant  development  of  certain  features,  and  sometimes  by  unusual  bulk.  Carboniferous  typea  in  the 
Devonian  Aije  were,  in  a  dense,  pr«jjA«/i>  faunas,  or  "  colonies"— to  employ  a  phraso  from  BarraLnde. 
used  In  reference  to  the  Primordial  Zone  of  the  environs  of  Prague. 
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I  enter  upon  an  examination  of  the  palMiiitokigicivl  affinities  ol'  tbe  Clie- 
ig  group,  witli  wlilcli  it  hiuliccn  thought  this  Carboniferous  uasem- 
t  blage  of  strata  can  he  eynctiroiUEcd.    I  shall  content  myaelf,  however,  with 
I  Uti'ee  remarks.     1 ,  The  fauna  of  tlie  Chemung  group  embraoes  nuinerouE 
f  generic  fnrmB,    some   tor  the   firat    time    introduced,    which   were  des- 
tined to  undergo  their  full  expauBion  and  find  their  closest  analogues  in  the 
CarboniferoUH  Ago.    S.  It  embraces  some  generic  and  many  epcciftc  I'ltrms 
whicli  lingered  tVom  early  Devonitut  times,  and  which  do  not  pass  the  up- 
per limits  of  this  t;ruu]).     3.  The  bnlunce  of  affinities  is  universally  a<l- 
tttitted  U>  be  with  the  Devonian  system,  so  that   the  attempt  to  establish 
I  that  proposition  would  bis  superfluous. 


VII.  Cas  the  Maksrai.!.  and  Ci 


B   SlKCHROSIZED? 


Ever  since  Cuvjei*  first  enunciated  the  doctrine  of  successive  faunas  in 
rtho  l>aiit  history  of  the  world,  geologists  have  held  tijat  paleontolugical 
Itdiaraclers  xtaud  next  in  importance  and  vcliability  to  observed  superpo- 
n  the  detcrminaJJon  of  the  synchronism  or  sequence  of  formations. 
■Pictet'"  lays  duwn  the  following  principles  for  our  guidauce  in  the  use  of 


.  Td  all  coun trie*  which  have  been  studied  to  the  present  time,  the 
gieal  rauniv.1  suceeed  eatth  other  in  tlie  same  order." 

"3.  Contemi)Oraueous  formations,  or  those  formed  at  tlie  same  epoch, 
mtain  identical  fo«BilH.'' 

"8.  Heciprucally,  formations  which  contain  identical  fossils  are  coutem- 


Professor  Agatisiz,'"  in  writing  of  the  "succession  of  animalsand  plants 
a  g«ulugical  time,"  says:  ''I  cannot  re&ain  from  expressing  my  wonder 
t  tbe  puerility  of  the  disoussious  in  which  some  geologists  allow  them- 
tdves  still  to  indulge,  in  the  fac«  of  such  a  vast  amount  of  well.digested 
lur  scleitee  now  possesses.  They  have  hardly  yet  learned  to  see 
iMt  there  exists  a  dellnite  order  in  the  succession  of  these  innumerable 
[axtinct  beings,  i£c." 

"One  result  stikudit  now  uniiuestioncd;  the  existence  during  each  geolo- 
i{  Ml  assemblagu  of  animals  and  plauts  ditfering  essentially  for 
b  period.     And  by  period  1  uiean  those  minor  sub-divisions  iu  the  sue- 
ts 01-  beds  of  rooks  wbiuli  constitute  the  sti'atitied  crust  of  our 
lube,  tlie  number  of  which  is  daily  increasing  as  our  investigatiniis  bc- 
cextensive  and  more  precLte."'** 
ProGasBor  Hall,  "^  iu  attempting  t^  estotilUh  the  distinctness  of  the  two 
Lgrotqis,  Portage  and  Chemung,  luies  these  words:  ''When  we  apply  the  test 
■  of  organic  remains,  wellnd  an eiiually.oreven more  xtruugly  marked diffor- 
«  in  tlie  Iwogi'Oups;  and,  upon  this  alone,  a  distinction  lietween  the 
o  sboidd  be  made."     In  reporting  upou  the  result  of  his  examination 
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of  western  formations  in  1841,  he  states:**  **  This  examination  westward 
also  afforded  a  good  opportunity  of  testing  the  value  of  fossil  characters, 
when  applied  to  the  same  strata  extending  over  wide  tracts  of  country, 
and  the  results  will  be  seen,  as  we  proceed,  to  have  been  mostly  satisfac- 
tory." On  another  occasion  he  used  the  following  words :"t  "Every  step 
in  this  research  tends  to  convince  us  that  the  succession  of  strata,  when 
clearly  shown,  furnishes  conclusive  proofs  of  the  existence  of  a  regular 
sequence  among  the  earlier  organisms;"  Finally,  in  1850,  he  employed 
this  explicit  and  pertinent  language:"*  **  In  distant  and  disconnected  lo- 
calities we  are  compelled  to  base  our  opinions  of  the  equivalency  of  beds 
upon  the  organic  remains  which  they  contain." 

Such  citations  could  be  made  almost  without  limit,  but  it  scarcely  seems 
necessary  to  proceed.  Every  paleontological  research  proceeds  upon  the 
assumption  of  the  truths  of  the  fundamental  principles  which  these  ex- 
tracts enunciate.  On  paleontological  grounds  Professor  Hall  undertook 
tlie  identification  of  the  western  formations;  on  such  grounds  he  asserted 
the  Spergeii  Hill  limestone  to  belong  to  the  age  of  the  Warsaw  limestone ; 
on  such  grounds  Mr.  Billings  identified  the  Lower  Helderberg  group  in 
Maine;  on  such  gi'ounds  Barrande  divides  his  Promodial  Zone  into  dis- 
tinct stages  which  he  attempts  to  identify  in  other  parts  of  the  world; 
on  such  grounds  Barrande  confidently  asserted,  without  even  having 
placed  foot  upon  American  soil,  that  certain  Trilobites  described  by  Profes- 
sor Hall  from  the  town  of  Georgia,  in  Vennont,  belonged  to  a  much  low- 
er, stratigraphical  position  than  had  been  assigned  to  them;  and  thus, 
while  sitting  in  liis  study  at  Paris,  confidently  and  successfully  rectified  the 
mistakes  of  field  geologists  in  America  working  amongst  the  hills  of 
northern  Kew  England. 

It  is  evident  that  if  we  proceed  according  to  the  established  principles 
of  paleontological  science,  we  shall  be  obliged  to  deny  the  contemi>oi*a- 
neous  origin  of  the  rocks  of  the  Marshall  and  Chemung  groups.  We  shall 
be  induced  to  leave  the  Chemuni;  within  the  limits  of  the  Devonian  svs- 
teni  where  it  has  been  placed  by  the  nearly  unanimous  judgment  of  pale- 
ontologists; and  to  admit  the  Marshall  group  within  the  l.oundaries  of 
the  Carboniferous  system  according  to  the  present  nearly  unanimous  jud"'- 
ment  of  western  geologists ;'3®  according  to  the  ojunions  of  the  eminent 
European  geologists  who  have  investigated  the  (jucstion,  and  according 
also  to  views  which  were  at  one  time  shadowed  forth  by  the  present  prin- 
cipal t>pponent  of  such  views.  De  Verneuil'^"  in  alluding  to  certain  rep- 
resentatives of  the  Marshall  group,  says:  "As  it  [the  Devonian  system  in 
New  York]  is  pnneipally  comjjosed  of  Schists  and  argillaceous  sandstones 
which,  as  we  have  said,  are  lost  and  disapj)ear  in  the  West,  it  thence  re- 
sults that  in  the  States  of  Ohio,  Indiana  and  Kentucky,  it  is  reduced  to 

'Trans.  Ass!**!!-.  Ainer.  («eol.  p.  2r.s. 

''•  PHleitiit.  \.  Y.,  vol.  I.  liifro.l.  p.  XXXIII. 
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the  Black  Schists  which  represent  the  Genesee  Slate,  and  to  a  calcareous 
band  which  represents  at  once  the  Comiferous  and  Onondaga  limestones 
and  the  Hamilton  group  of  the  State  of  New  York." 

In  his  conmienta  upon  this  paper  of  de  Vemeuil,  from  which  I  just 
quoted,  Professor  Hall  himself  says:'**  **We  know  that  between  the  Chemung 
group  and  the  great  Carboniferous  Limestone  of  the  West  and  southwest, 
there  is  an  extensive  formation  of  yellow  sandstones  and  gi*een  shales  and 
sandstones" — and,  for  the  sake  of  enforcing  a  view  which  he  then  held, 
that  even  the  Chemung  strata  ought  to  go  into  the  Carboniferous  system, 
ho  adds,  **  charged  with  fossils  having  a  close  analogy  with  those  of  the 
groups  below."  Still  further  in  his  tabular  arrangement  appended  to  his 
elaborate  discussion  on  the  '*  Parellelism  of  the  Paleozoic  Deposits  of  the 
United  States  and  Europe,***  he  places  the  **  Yellow  sandstones  and  green 
shales  of  Ohio,"  not  only  above  the  Chemung,  but  above  the  shales  and 
sandstones  of  the  Catskill  mountains." 

In  the  presence  of  such  facts  and  such  testimony  as  have  been  cited,  it 
becomes  a  question  of  curious  interest  upon  what  grounds  the  geological 
equivalency  of  the  Cliemuug  and  Marshall  can  still  be  maintained.  In  a 
paper  presented  before  the  National  Academy  last  summer  (1807)  at  Hart- 
foixl,  and  repeated  before  the  American  AsFOciation  at  Burlington,  it  was 
held  that  the  Devonian  fauna  of  the  Chemung  in  its  western  extension 
becomes  replaced  by  the  Carboniferous  fauna  of  the  Marshall  simply 
through  the  influence  of  local  conditions.  Geographical  variations  were 
pointed  out  in  the  nature  of  the  deposits  and  the  accompanying  faunas, 
of  the  Trenton,  Hudson  River,  Niagara  and  Hamilton  gi-oups,  and  it  was 
maintained  that  the  paleontological  contrast  between  the  Chemung  and 
the  Marshall  is  something  of  the  same  kind,  and  possessing  no  difl'erent 
significance.  These  views  at  Hartford,  were  endorsed  by  the  high  autho- 
rity of  Professor  Agassiz. 

The  same  views  had  been  previously  recorded  by  Professor  Hall  in  the 
Fourth  Volume  of  the  Paleontology  of  New  York,'**  as  follows  :  **  We 
have  every  reascm  to  believe  that,  in  those  sedimentary  formations  be- 
tween the  Hamilton  group  and  the  Coal  measures  in  the  east,  and  between 
the  same  group  and  the  Burlington  (Carboniferous)  limestone  in  the  west, 
the  Devonian  aspect  of  the  fauna,  on  the  one  hand,  and  the  Carboniferous 
aspect  on  the  other,  are  due,  in  a  great  degree,  to  geographical  and  phys- 
ical conditions,  and  not  to  difference  of  age  or  chronological  setjuenco  of 
the  beds  containing  the  fossils." 

Again,  in  a  pamphlet  "Notice"'**  of  this  volume,  in  alluding  to  the 
contrast  between  the  faunas  of  the  Chemung  and  Marshall  groups,  he 
uses  these  remarkable  words  :—**T/«;  distinction  between  Beronian  and 
Carboniferous  faunas  is  based  as  often  upon  geographical  as  chronological 
relati^ns.^^ 

««t  AiiKT.  Jour.  Sri.  ['>]  v.  .US.  Noto. 

»«  Fo8t«r  uiHl  Whitney  Kop.  L.  Sup.  Land  Pis.  IT,  Chap,  xvlll. 
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It  seems  to  me  that  the  doctrine  asserting  the  inAuence  of  geographical 
and  other  physical  conditions,  is  being  carried  entirely  too  far.  That  the  or- 
ganic beings  which  populated  the  earth  in  past  ages  must  have  been  distrib- 
uted in  each  i>eriod,  in  faunas  geographically  restricted,  under  laws  identical 
with  those  which  now  determine  the  distribution  of  animals  and  plants,  is 
a  doctrine  which  every  reflecting  paleontologist  has  either  asserted  or  im- 
plied.'^* It  would  be  puerile,  indeed,  to  attempt  to  draw  a  stratigraphical 
induction  from  paleontological  data^  without  keeping  in  view  the  known 
laws  of  faunal  circumscription.  But  it  is  a  new  and  an  unprecedented 
procedure  for  a  geologist  to  attribute  to  physical  conditions  the  char- 
acteristics which  the  common  consent  of  all  paleontologists  has  assigned 
to  faunas  wliich  lived  in  different  ages  of  the  world.  This  is  to  recede  to 
the  platform  of  De  Maillet  and  Lamarck  ;  it  is  to  yield  the  determination 
of  the  organic  facies  of  a  geological  period  to  the  chances  of  physical  con- 
ditions, instead  of  the  domination  of  an  intelligent  method  of  sequence 
and  adaptation;  it  is  to  suiTcnder  the  grand  procession  of  organic  forms 
through  past  time,  to  the  moulding  and  deteiininative  influence  of  the 
secular  changes  of  the  physical  world  ;  it  is  to  turn  our  backs  upon  posi- 
tions which  have  been  so  ably  and  so  successfully  defended  by  our  great 
atlopted  naturalist;  it  is  to  drown  the  key-note  of  tlie  celebrated  **  Essay 
on  Classiflcation  "  in  the  discord  of  transnuitationism  and  materialism. 

The  following  extract  is  from  the  celebrated  paper  of  de  Vemeuil,  to 
which  allusion  has  so  often  been  made  :'*^  *'  We  have  endeavored  to  prove 
that  tlie  fli*st  traces  of  organic  life  in  countries  the  most  remote,  appear 
under  forms  nearly  alike,  at  the  base  of  tlie  Silurian  System;  and  that  the 
same  types,  often  tlie  same  species,  are  successively,  and  in  parallel  order, 
developed  through  the  entire  series  of  the  paleozoic  beds.  If  we  have 
not  succeeded  in  lifting  the  vail  which  still  hides  from  us  the  cause  of  this 
grand  phenomenon,  perhai)s,  at  least,  our  observations  have  demonstrated 
the  insufliciency  of  those  causes  by  which  certain  authors  seek  to  explain  it. 
They  i)rove,  in  eftect,  that  the  phenomenon  itself  is  independent  of  the  tn- 
Jfuenres  which  the  depths  of  seas  exercise  vpon  the  distribiUion  of  animals: 
for  if,  in  certain  countries,  the  Silurian  dei)Osits  i:rove  a  deep  sea,  they 
hiive,  on  the  contrary,  in  the  State  of  New  York,  a  littoral  character. 
They  i)rove,  in  tine,  that,  in  its  general  character,  it  is  equally  indepen- 
dent of  the  upheavings  which  have  affected  the  surface  of  the  globe  ',  for, 
from  the  eastern  frontier  of  I^ussia  even  to  Missouri— distant  from,  or 
near  the  lines  of  dislocation — in  the  horizontal  beds  as  well  as  those  which 
are  disturbed,  tlie  law  according  to  which  it  is  accomplished  appeal's  to  l>e 
uniform."  "  We  do  not  pretend  to  say  that  the  differences  of  depth  in 
the  seas  had  not  already  an  influence  upon  the  distribution  of  animals;  it 
is  to  this  circumstance,  on  the  contrary,  that  we  attribute  the  more  or  less 
local  fauiue  which  we  often  discover  in  the  paleozoic  formation.  But 
these  loc<(l  f((vntr  ahr<it/s   njffn'd  sofnc  spcrii:i<   which  connect  them    with  the 

'«^  Sco,  with  mullltiuies  of  other;*,  tho  works  of   Lycll,  Shurpo,  Suitor,  <l«.»   Vcriicull,  d'Orblgny. 
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»porh  t"  trhie/i  ihf//  hflnng.     Thf-l'  nrf  the  t.Teeplinn».  trhith  ilo  no!  dfniiige 
the  gtntral  tgrnmetry." 

Let  ns  uow  exainiiie,  for  n  moimmt,  tJie  ciiinimistniiceii  whioli  nfTord  a 
shudaw  of  [ilniisiliilitjr  to  tliu  extrtuiiiiiunii'y  dngma  at  tlic  pnmllitlisni  nf 
tlie  Clieniuii);  aud  MarBlmll  |rroups.  It  U  alk-gud  fii'st,  that  tliv  fatinn  nf 
tlie  ('hemung  Assiunea  gradually  a  lest  Dcivooiaii  aiicl  tanas  ('nrUuuifcrous 
BHpect,  whuu  traced  westward  with) u  tlwliinila  of  tlieStateof  New  York, 
and  that  it  is  posnble  that  the  charnct^ra  of  the  Marsliall  groiiii  wnuld  lie 
reached  in  tlie  ])n>longutioa  of  tiie  Cliemunj;  through  tlio  WcRtu-ii  States. 
This  allegation  must  be  considered  iu  the  liyht  of  tlie  faut,  that  a  great 
UiiuknesH  and  geographical  extent  of  strain  in  easloi'n  New  York,  which 
were,  a  few  yonra  since,  regarded  as  belonging  to  the  Calskill  group,  are 
w  )iranoun<!cd  by  ProfcMor  Hall  and  Col.  Jewclt  to  be  really  a  part  of 
the  CiiemiiDgj  and  that  strata  whkliwero  formerly  regarded  as  Chemung 
belong  really  to  the  Hamilton.  Restoring  to  the  lliLmtlton  that  whioh  in 
3wn,  it  c-aniiot  bo  othemiso  than  that  the  Chemung  ulrata  of  eastern 
New  York  should  present  a  more  modern  asivevt  than  was  onoe  supposed. 
But  let  it  be  gi'aTited  that  even  yet  the  Chemung  presents  a.  more  Carboii- 
iferoii*  aspect  in  western  tliau  eastern  New  York,  it  is  not  yet  a  Cnrbon- 
ifcroUB  fouiia ;  it  retains  numerous  Devoninn  type)  ;  it  dovs  not  embrace 
a  trio  of  species,  if  it  docs  a  single  one,  whiuh  reappear  in  eentrat  aiul 
am  Ohio.  All  this  is  unprecedented  in  fonnntiotis  of  tlio  same  age. 
at  points  bal  one  or  two  hundred  miles  removed  from  each  Other. 

In  ihu  next  place,  some  local  diOerence  in  the  nature  of  the  sediracnta 
is  admitted  to  exist,  The  rocks  of  the  Marshall  group,  both  iu  Ohio  and 
Michigan,  embrikce  n  lied  which  is  sumewliait  calcareous ;  in  southeru  In- 
la  thoy  are  known  only  by  au  ahiininoua  limestone  j  In  Illinois  and 
Missouri  tliey  are,  to  a  cuiisideralile  extent-,  calcareous  and  argillaceous. 
On  the  other  hand,  it  in  uutorious  that  the  great  mass  of  the  Marslial] 
group  oonsista  of  olive,  reddish  aiul  yelluwisli  sandsttoneH,  and  slialy  uniid- 
stones,  which  can  scarcely  he  dJBtlnguislied  from  the  strata  of  the  CIic- 
ig.  TIte  rooks  are  identical,  aud  so  far  tis  we  have  the  means  of 
judging,  the  physical  condilious  under  which  the  sediments  were  tici^nniii. 
k1,  must  have  been  extremely  uimiliir.  We  discern  none  of  tlmnu 
ehungod  conditions  wiiich  are  always  present  on  tlie  occurrence  of  a  locn' 
fiiuna.  And  yut  llie  two  faunas  are  mure  distinct  than  tlioae  of  the  Por- 
b^«  and  Uainllton — vastly  moi'e  distinct  than  those  of  the  Hudson  Itiver 
and  Tronton  groups.  Such  pretensions  hitj  not  set  up  in  reference  to  any 
Other  formttioii,  Zi'tyu'ri  pri'imi,  of  tlm  Potsdam  gi-ou|),  in  recoguixed  in 
course  sandstones  of  New  York  aud  Minnesota,  and  Uio  fine  aluini- 
noiu  shales  of  Alabama.  Tlie  western  prolongation  of  tlie  Hudson  River 
group  is  stocked  with  the  sume  IthgneltontUa  iaerebatetni,  Orthii  lynx. 
Strophomena  alUrmifa  aud  Ckmlflat  lyeoptrAon,  as  tlm  typical  strata  of 
•tern  New  York.  Tim  various  physical  conditions  under  which  we  find 
a  Niugnra  group,  present  us  uuiforroly  with  Canyeerinnt  ornatut,  ilii- 
t^Ut*fuUiiulitria.  Fueoniltii  nothlaadim,  J\lh//rit  nitida,  Spiriferu  rudiala. 
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&c.     So  tlie  Corniferous  limestone  holds  several  species  which  never  fail 
to  declare  its  identity;  and  the  Hamilton  gn>up  is  traced  by  persistent  and 
unmistakeable   paleontological    characters   over  an   area  two   thousand 
miles  in  breadth — from  eastern  New  York  to  the  Rocky  Mountains,  and 
from  Central  Kentucky  to  the  valley  of  Mackenzie's  river.     It  is  incredi- 
ble that  the  fauna  of  the   Chemung  sandstones,  without  visible  change  in 
physical  conditions,  should  have  undergone  a  total  transmutation  in  a  dis- 
tance less  than  200  miles.     Were  the  lithological  characters  of  the  Che- 
mung and  Marshall  remarkably  distinct,  we  should  expect  a  marked  va- 
riation in   the  faunas,  even  if  contemporaneous.      But  we  should  still 
have  detected  a  few  identical  species,  and   a  strong  correspondence  in 
dominant  ideas — as  the  Edmondias,   Aviculopectens  and  Producti,  of  the 
Chouteau  limestone,  are  identical  with  the  same  genera  and  species  of  the 
Marshall  sandstone.     In  some  portion  of  the  hundreds  of  thousands  of 
square  miles  over  which  the  Marshall  strata  have  been  extended,  would 
have  existed  physical  conditions  sufficiently  similar  to  those  of  New  York, 
to  have  permitted  the  introduction  of  a  few  of  the  types  which  are  domi- 
nant at  the  East. 

The  facts  which  I  have  already  pointed  out  demonstrate  that  there  was 
a  time  when  tlie  fauna  of  Ohio  and  Michigan  had  a  representation  in  New 
York  and  Pennsylvania.  Fossils  even  from  Iowa  and  Missouri — fossils 
from  fine,  and  even  from  calcareous  strata — have  been  identified  in  west- 
ern New  York,  identified,  too,  in  conglomeritic  deposits.  It  is  even  true, 
as  de  Vemeuil  asserts,  that  there  is  a  law,  however  inscrutable,  which 
stamps  a  oonmion  and  recognizable  impress  u])on  faunas  of  the  same  age, 
however  diverse  the  physical  conditions  under  which  they  subsist. 

The  doctrine  of  faunal  collocations  of  organic  beings  is  founded  in 
Nature,  and  has  been  made  a  specialty  by  one  whose  name  commands 
universal  respect.  We  must  apply  this  doctrine  to  the  distribution  of 
extinct  animals.  It  seems  to  me,  however,  there  is  a  possibility  of  using 
this  doctrine  as  "a  hobby,"  and  of  carrying  it  to  unwarranted  limits. 
Thinking  has  its  fashions  no  less  than  architecture  and  dress.  Another 
fashion  of  our  times  is  to  reunite  varieties  and  species  of  organic  remains, 
which  have  been  discriminated  often  with  nmch  study  and  great  utility. 
It  is  the  fashion  just  now  to  concede  a  wide  range  to  the  variability  of 
spi'cies.  Both  these  fashions  tend  to  a  relaxation  of  the  rigor  of  the  limits 
which  we  had  set  to  the  iiiHuen^'t^  of  exteni:il  a;]joncies.  It  seems  to  me 
that  the  true  pliilosDphy  lea  Is  to  the  practic-L'  of  a  judicious  conserva- 
tism in  reference  to  the  long-accepted  c  inons  of  paleontological  science 

For  these  i-easons  1  cannot,  at  present,  consent  to  the  parallelizing  of 
the  Chemung  and  Marshall  groups. 

VIII.      PAUAI.LKLIS^r    OF    THE    CaTSKILL    AM)    MaUSUALL. 

If  the  (-henuni;;  be  not  the  eastern  representative  of  the  Marshall, 
where,  it  m  ly  l)e  asked,  doL's  that  representative  exist?  It  would  be  no 
reply  to  the  argani'Mit  which  I  have  presented,  if  no  representation  of  the 
Marshall  were  yet  discovered  east  of  Ohio.     The  case  would  not  be  with- 
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;  p&raUi'L  Tlie  St.  Peter's  Sanrtntone.  tlie  OaletiB  Limestoue,  IIib 
Mountain  Limestone.  Iho  Lnrainie  Limestone,  are  all  without  dlatiart  rop- 
rM«iit«tioii  Rt  the  unst.  The  Medina  Siindntone,  the  Oi-iakany  Haiidstone, 
the  Schoharie  Grit,  mkI  the  Marcellus  Shale,  are  without  diBtitet  repre- 
sentation nt  tlie  west.  Dut  it  soetns  to  me  that,  for  the  Maraliall  group, 
-we  iiave  diflcorered  a  probable  represenlatire  iu  the  CatKkill  group  of  New 
York.  The  titholngicnl  and  palrontological  facts  wliioli  favor  this  Identi- 
flrattion  liave  already  bt<eii  poiutwl  out.  If  this  identiflratioii  be  correct, 
it  will  appea.r  thnt  tlie  CntakiU  group  is  not  to  b<j  regai'ded  as  thinuinK 
itTid  partially  diatippenring,  in  pontral  and  western  Z4ew  York,  in  conii«- 
•luvnce  of  an  original  tnck  of  sediments,  but  in  oonsequenfe  uf  subsequent 
denudation  upon  a  ocnle  of  vast  magnitude. 

But  it  may  be  pronounced  a  ftital  objection  to  tliis  method  of  paratell- 
izing,  that  tlie  Catakill  is  regarded  by  the  New  York  geologists,  and  by 
othei-s,  as  tJie  Ameriiian  representative  of  the  Uld  Re«1  Sandstone,  which 
Is  generally  admitted  t«  be  Devonian.  In  reply  tii  this,  I  offer  two  sug- 
geatioBs.  First,  it  is  not  the  universal  opinion  of  European  geologials 
that  the  Old  R«d  Sandstone,  as  restricted  to  Scottish  deposits  along  the 
ItankA  of  the  Grampians,  and  upon  the  southeni  Ixirders  of  the  Moray 
Flrtli,  is  properly  classed  with  Devonian  strntn.  The  North  Devon  strata, 
■  to  whfeh  the  term  01d_  Bed  Sandstone  has  been  i^xtended,  are  thouglit  by 
HOine  to  hold  a  lower  puttition.  Tlie  Scottish  Old  lied  Sandstone  may  be, 
in  part,  at  least,  of  Carboniferous  age.  Secondly,  the  ideutification  of 
the  Catsklll  with  the  (}td  Red,  rests  upon  the  similarity  of  n  few  seales  of 
fishes,  especially  of  a  supposed  Hoioptyehiui.  But  fish  remaitiB  are  quite 
abundant  in  the  Marshall  gjoup,  and  some  of  them  of  types  simiUr  to 
those  of  the  Old  I<ed.  Dr.  Ncwl>ecry  has  described  tliree  species  from 
Illinois.  Moreover,  tlie  MuUuscims  buna  presents  numerous  affiliations 
with  the  &iina  of  the  Old  Red.  as  delineated  in  Murt^hison's  Silurian  Bys- 
teni :  and  this  rusomblance,  in  fact,  was  the  first  cireumstanoti  which 
I  tamed  my  attention  to  the  cquiTalency  proposed  in  this  paper.  Among 
I  Msrahall  fossils  which  I  have  noted  ns  having  near  analogues  in  the  Old 
Red  of  Siwtland,  are  the  foUowln/^: 


('tenuduntn  lowcnsis,  VV.  &  \i, 
IsDcardia  !■  Jenii*,  Win, 
Kurchisunia  quadriciucla,  Win. 
Uolopella  mii-a.  Wiu. 


Akalocl'es, 

Cueullieii  antiqua,  t^w. 

Gciniophora  cymbwfomiis. 

Turritella  obsuleta. 

"       gregaria. 


Finally  it  may  be  observed,  tlist,  whether  the  Catskili  be  syiiehronized 
I  with  tile  Old  Ited  or  not,  i  t  holds  a  position  above  all  the  typical  Devonian 
I  rocks  of  Europe  and  America.  Professor  Hall  ■"  long  sgo  stntnl  tliut 
"after  the  change  which  takes  place  at  the  termination  of  the  Hudson 
I  lUver  group.  th<?re  is,  perhaps,  nowhere  else  in  the  Polefixoiv  scries  s» 
I  oomitlete  a  change  in  the  litliulogical  and  Paleozoic  features  of  the  strata 
»  ftt  tlie  tei-miuatiou  of  the  Chemung  group.    Over  acunsiderable  oxtwt 
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in  N'uw  Vurk  and  PcutisylvajiU,  the  Chemung 
({roup  is  succeeded  l>y  a  coarse  sandstone  or  con- 
j^loinei'atc.  tvliicli  lif !« at  tlie  base  ur  tlie  Red  sand- 
stone. This  -chnnge  is  eiiually  great  with  that 
wliieh  look  place  »t  tlie  prodnrtion  iff  tlie  Oneida 
.■niifjInmenitB,  and  the  muss  foniis  a  distinct  topo- ' 
lfrapiiio.ll  feature  in  the  soutlii'iii  part  of  New 
Ynrli,  and  in  pnrtsof  PennsylvHiiiii.  At  the  same 
time,  ail  tiie  ]woiili»r  orguiiip  fomin  of  the  Ciie- 
miing^rAup  have  become  extinct.  •  •  •  When 
w«  undcrtnku  to  uiark  the  limits  between  systems. 
at  points  wiiere  it  is  difltcult  Ui  deride  them  eitlier 
from  lithological  1>T  organlr  cliaracters,  (as  in  the 
sepai-ation of  Devuiiiiin  And  Silurian.)  it  seems  to 
us  very  proper  togiv«  more  importance  to  siicb  a 
remarkable  line  of  separation  a  that  indiuated  at 
the  base  of  the  red  siindstone.  «  *  *  The 
relations  between  the  n.il  sutidi^tone  and  the  Car- :  - 
boniferouM  systuniappfni'  l»  lie  scarcely  linuwii  nl  < 
all;  or  whether  there  may  or  not,  be  a  mure  | 
intimate  relation  between  this  mass  niid  tlie  sue- j 
■i»o<liniigmy  sanilstones.  bus  never  lieen shown 

>I  de'Veniouil,  '"whiloBdmittinffiHiic(mt«'«lilile 
tliatthuCalakillghHip  i"  iipmi  tlir  -.i:!-,.' linpirun  ' 
a«tl.e(HdRedSan(lst..n.>.  ■  ■■  .I.-,"  ' 

confluden.  with  L-niplia-i-,  ihc -.(uit>    of  tlie' 

Sew  York  sti-ata  hii«  n'siilird  in  ■■  [.nniny  that 
tlie  OH  Jted  Sandstone,  in  Amerir;!.  ismorei-ceent 
fliiin  the  si'idsts  and  limestones  which  repri^sent  I 
hedepoBilflorUie  Eifel,  the  llartz  ami  of  Devim. 

In  accordance  with  the  views  set  forth  in  llii- 
fiireKoin^;  |iuiier,  1  ii)i]>>'iid  the  following  table  of 
t^-olnKieal  wiwivalentK.  The  Talile,  as  onuinally 
presi-nleil  to  Ihe  -American  Associnlion,  w.is  piih- 
liihi-d  in  the  "  (ifi.l()(;y  i-C  T^■■^M^■~■'^^<■  "  ri'-  ■^''*-'i- 
As  heiv  nivei[,  it  isslii;li(l\   > I   ••■  <<■■■   IVli- 


ThiU  llii. 
Ilaniiltot 
AVliMlie. 


Ihe  "Bla.-k  -l,,.i.  mkI,  ■,\<-  ■■lliir.ni: 
corcl:m.c  with  views  hmic entertaiiiod  ; 
l.v,  Fioc.  Am.  Phil.  rSiw..  .No.  fll  j.  \ 
lie  0['>'i1j>ii'>  :i  IMwition  iH'ncath  the 
II  !iot,  1  think,  lie  longer  maintained. 
,.  „h  =  .lh  1.,-iu'^.^f.  or  wholly  I'ovt:i(.'.-.  . 


iiieonseiineHCaof  itwcittas 
the  shores  of  Lake  Hum 
Pt.  anx  Baniues. 


veoiitc nipping  iirmi 
,  between  Detnlit  u 


li 


llsj 


^^1 


f      I 


1870.) 


415 


(WiticheU. 


9 

If 


sr 

3 

e 


•S  ^^    ^W  S   Jit! 


lis 


2:rS 


*:5  3<0 '5'2»  C-2L 


3 


^ 

p 


3 


35 

3 


< 
3 


„^ 

,^ 

^ 

^ 

p 

p 

■« 

r» 

ei 

3 

p« 

(n 

93 

"" 

»  *  "5 


3 


9< 


^ 
¥ 


s 


« 


so 
2.25. 


? 


33 

99 


33 
P 


3" 
P 

'6 


5^2 


p 


rjr; 

^ 

W 

.-» 

P 

r 

ST 

-• 

3 

3 

3  3:=-- 

tl 

tK 

P 

-^  2?3 

• 

• 

• 

r^ 


7^ 


X 


s 


« 

^ 

t: 

?t 

^ii» 

3 

p 

0 

< 

mm 

^ 

;j& 

^ 

'$-. 

3 

k 

k 

^ 

•• 

P 

•« 

r» 

<» 

• 

• 

• 

• 

• 

^ 

^ 

2^ 

T, 

fm^ 

A* 

^^ 

<" 

mm 

5 

TT 

2 

X 

^S 

«" 

•IM 

)" 

•« 

•« 

7T 

^ 

y. 

^i^ 

pi^ 

toi4 

»• 

^ 

b 

a: 

• 

• 

r* 

• 

X 

c 

^ 

^ 

»E 

?r 

H 

)k 

£S 

•« 

•« 

•4 

pr 

:: 

V 

^4 

p^ 

^ri 

» 

Ik 

b 

■^ 

«^ 

^4 

• 

r* 

• 

5. 

3 


Slllcious  Croup. 


X 

so 

T, 

1^ 

5 

^ 

*? 

5" 

•  « 

J- 
p 

7T 

P 

vm 
S 

^ 

n 

P 

P 

• 

• 

» 

r 

"" 

2L3. 


^     h**      '^ 

•^3" 
I, 


2 


IE 


ft 
c 


?5 


O 

5 


a!. 


»t: 

o 

_p 

3 

If 

?• 

S 

n 

3 

• 

P 

• 

O 

CB 

C 

H 

— 

>- 

K 

s 

^ 

► 

o 

V! 

•35 

>> 

CJ 

s 

o 

» 

s 

*' 

ICAL 

w 

.c 

•m 

»rf 

C 

.*- 

J! 

> 

> 

r 

5r 

y 

H 

.» 

^ 

tm 

% 

X 

*^ 

2     p 

i  1 

s5 

• 

P 

A* 

3 
3 

Mrf           tart 

mm 

p 

1. 

P 

>                ^ 

» 

^ 

• 

3R 

K 
'A 

H 

• « 


•A 
V5 


Wlnchell.]  ^1"  [May  6, 

IX.  The  Name. 

Should  the  equivalencies  of  tlie  rocks  under  consideration  be  finally 
adjusted  in  the  manner  which  I  have  indicated,  it  will  be  important  to 
select  a  designation  for  the  group  in  accordance  with  the  recognized  can- 
ons of  geological  nomenclature.  In  that  case,  it  will  scarcely  be  permis- 
sible to  employ  the  term  **  Catskill  Group,"  since  the  principal  raaM  of 
the  rocks  which  are  made  the  tyi)e  of  that  group  is  now  known  to  belong 
to  the  Chemung;  and  the  name  would  be  a  misnomtr.  A  similar  objec- 
tion rests  against  the  use  of  the  term  **Waverly."  This  term,  as  I  have 
already  intimated,  has  been  used  in  different  senses;  and  by  all  parties, 
from  Professor  Briggs  down,  has  lieen  employed  to  embrace,  at  least  in 
central  and  southern  Ohio  (the  typical  region),  either  the  entire  series  of 
strata  between  the  Conglomerate  and  the  **  Black  Shale,"  or,  at  least,  the 
hirer  portion  of  that  series.  It  is  necessary  to  apply  a  term  to  the  exclu- 
sion of  the  **Chocolate  Series"  of  Ohio,  underlying  the  fossiliferous  sand- 
stones of  the  Wavcrly  series.  The  first  geographical  designation  which 
was  employed  in  this  restricted  sense  was  **  Marshall  Group,"  first  em- 
ployed and  published  by  me  in  Decemljer,  1800,  and  aften^'ai-ds  introduced 
in  my  Geological  Report,  advance  copies  of  which  were  distributed  in 
August,  1861. 
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Cope. J  "*^1"  [May  6, 1670. 

Remarks  by  Edwaru  D.  Cope,  at  Meeting  May  6th,  1870. 

Prof.  E.  D.  Cope  exhibited  the  nearly  perfect  cranium  of  a  Dicynoclont 
Reptile  from  the  Cape  Colony,  South  Africa,  wliich  he  regarded  as  differ- 
ent from  those  described  by  Owen  and  Huxley. 

The  application  of  the  cutting  edges  of  the  mandible  to  those  of  the 
upper  jaw,  was  nearly  horizontal  instead  of  vertical,  aH  in  some  marine 
Chelonia,  on  which  account  he  regarded  it  as  representing  a  genus  distinct 
from  Ptychognathus,  with  which  it  was  (>thervv'i.se  identical.  This  was 
named  Lystrosaurus. 

It  was  nearest  the  Ptychognathus  latifrons,  Owen,  but  differed  in  having 
narrowed,  sublongitudinal  orbits,  with  immense  protuberances  in  front  of 
them,  a  very  narrow  fix)nt  anterior  to,  or  below  these,  with  two  parallel 
wide  sulci  on  each  side,  and  a  much  wider  occiput  and  interorbital  region. 
The  middle  of  the  cutting  margin  of  tlie  premaxillary  was  prolonged  into 
a  short  })eak.  The  front  from  the  orbital  protuberances,  and  the  direction 
of  the  tusks,  both  nearly  vertical.  The  following  measurements  are 
given : 

l^ength  ci'anium  (greatest!, 
Width  occiput, 
**        intertemporal  space, 
**        interorbitJil         *• 

between  supraorbital  protuberantjes, 
anterior  to  orbits, 
across  middle  of  alveolje  of  tusks, 
internasal  sprn'c, 
temporal  fossa, 
Length  of 

from  hindmost  part  of  skull  to  orbit, 
**        from  fore  part  of  orbit  to  border  oi*  premaxillary, 
Long  diameter  of  orbit, 

**      nostril, 

The  species  was  named  Lyntroi^tmrus  frontnna».  The  s|>ecimeu  be- 
longed to  tlie  private  collection  of  Dr.  E.  R.  Beadle  of  this  city. 

Portions  of  several  large  teeth  or  tusks  enclosed  in  the  Triassic  shales 
and  sandstones  of  PhcBuixville,  Pa.,  were  exhibited,  probably  l>elonging 
to  Dicynodont  reptiles.  They  represented  sixjcimens  of  much  larger  size 
than  that  of  the  L.  frontosus. 
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Sections  op  Strata  belonging  to  the  **Bear  River  Group,"  ncar 

Bear  River  City,  Wyoming  Territory. 

By  F.  V.  Hayden,  M.  D. 

Read  May  6,   1870. 

Durinj^  my  explorations  aloii)?  the  line  of  the  Union  Pacific  Railroad, 
last  autumn,  my  attention  was  attracted  by  two  of  the  most  remarkable 
artificial  cuts  or  excavations  that  I  have  ever  seen  in  the  West.  They  are 
located  about  a  mile  west  of  Bear  River  City,  or  nearly  950  miles  west  of 
Omaha.  No  such  exhibitions  of  the  strata  can  be  found  in  the  country, 
formed  by  iiatui*al  causes.  Usually  the  rocks  of  the  modem  formations 
are  composed  of  such  soft  materials  that  they  have  readily  decomposed  on 
the  surface,  coverinjj  it  with  a  considerable  thickness  of  debris,  thus  con- 
cealin<r,  in  many  instances,  not  only  the  tme  character  of  the  underlying 
rockb',  but  also  many  of  the  details  of  the  stratification. 

At  my  request,  Mr.  H.  R.  Durkee,  an  excellent  civil  engineer,  residing 
at  Bear  River  City,  made  a  careful  survey  of  the  cuts,  and  noted  the  char- 
acter of  each  layer,  with  its  thickness  in  feet  and  inches.  Some  of  the 
layers  ai*e  so  crowded  with  fresh  water  shells  tliat  they  seem  almost  made 
up  of  them.     A  list  of  them  is  given  in  Mr.  Meek's  Catalogue. 

Upon  the  surrounding  hills,  among  the  debris  ruck  from  these  beds,  the 
fossil  shells  are  so  abundant  that  they  may  be  gathered  by  the  bushel,  like 
nuts  in  autumn,  in  a  fine  state  of  pi-eservation.  The  strata  are  all  i^e- 
garded  as  of  lower  Tertiary  age,  and  belong  to  what  I  have  denominated 
the  Bear  River  Group.  All  the  beds  in  this  vicinity  are  very  much  dis- 
turbed, holding  a  nearly  vertical  position,  or  inclining  at  a  high  angle.  I 
desire  to  call  the  attention  of  scientific  men  to  these  sections  as  they 
travel  along  this  i>ortion  of  the  roiid,  and  for  that  reason  I  regaixl  them 
of  some  value.  I  sliall  hereafter  work  up  the  geology  of  this  distiict 
more  in  detail,  and  simply  wish  to  make  a  record  of  these  facts  at  the 
jireseut  time. 

Commencing  at  the  Eastern  Extremity  of  the  Cdt. 

No.  I)es(U'iption. 

1.  Clay,  Greyish,  Black,  ccmtains  fragments  of  sandstone, 
i3.  Limestone,  Blue, 
;i.  Clay,  Greyish-black, 

4.  Clay,  Brown,  hard,  and  in  large  fragnuMits, 

5.  Clay,  Black,      **         '*        small 

6.  Limestone,  Blue,  Fossiliferous, 

7.  Clay,  Greyish-black, 

8.  Sandstone,  Fi-agmentary, 
ft.  Clay  shale.  Grey, 

K  Clay,  Greyish -black,  very  compact. 
Clay  shale,  Black, 
MmA,  shells  in  fi^agments, 
lay  shale,  Black, 
neatone,  much  shattered,  and  in  angular  pieces. 
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No.                      Description.  Feet.       In. 

15.  Clay  shale,  Black,  10 

16.  Limestone,  angular  fragments,  6 

17.  Clay  shale,  Brown, 

18.  Limestone,  slightly  fossiliferous,  1            6 

19.  Gypseous  Earth,  contains  crystals  of  Selenite,                                     8 

20.  White  Marl,  shells  fragmentary,  1 

21.  Limestone,  vei*y  fossiliferous,  6 

22.  Clay  shale.  Black,  1            4 

23.  Limestone,  veiy  fossiliferous,  2 

24.  Clay  shale.  Brown,  2            « 

25.  Sandstone,  Fragmentary,  4 

26.  Clay  shale.  Grey-black,  2 

27.  Gypseous  earth,  layer  of  crystals  of  Selenite  on  E.  side,                    6 

28.  Clay  shale,  contains  streak  of  coal  and  Gypseous  earth,        2  6 

29.  Gypseous  earth,  contains  streaks  of  brown  bituminous 

shale,  6 

80.  Clay  shale.  Brown,  very  hanj,  1            6 

81.  '*         Black,  Bituminous,  5 

32.  Marl,  Grey,  2 

33.  Limestone,  10 

34.  Clay,  full  of  fossils,  8 
85.  Clay  shale,  Grey,  1 

36.  "            Blue,  3 

37.  Sand.  Yellow,  2 

38.  Clay  shale,  Grey,  1 

89.          **             "      Bituminous,  8 

40.  Limestone,  Fossiliferous,  0 

41.  Clay  shale  and  marl,  Fossiliferous,  less  foss.  on  W.  side,       1  6 

42.  Bituminous  shale,  contains  streaks  black  coal,                                      4 

43.  Clay  shale,  Blue,  6 

44.  Gypseous  Earth,  IJ 

45.  Clay  sliale.  Blue,  1 

46.  Marl,  4 

47.  Clay  shale,  Blue,  1 

48.  Marl,  Yellowish -white,  3 

49.  Sandstone,  Fossiliferous,  9 

50.  Clay  shale.  Blue,  1            2 
61.  Sandstone,  Fragmentary,  8 

52.  Clay  shale.  Blue  and  Yellow,  6 

53.  Limestone,  very  fossiliferous,  6 

54.  Clay,  full  of  fossils,  2 

55.  Bands,  Black,  bituminous  shale  and  marl,  2            6 
06.  Marl,  5 

57.  Slaty  shale.  Black,  6 

58.  Limestone,  very  fossiliferous,  3 

A,    p.   8. — VOL.    XI. — 25e 
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No.                       Description. 

Feet. 

In. 

59.  Slaty  shale,  Gi-ey, 

10 

60.  Shale,  full  of  fossils, 

1 

61.  Clay  shale,  Black, 

8 

62.          "            Yellowish-brown, 

6 

63.          "            Blue, 

6 

64.  Coal  and  yellow  shale  in  streaks, 

10 

65.  Limestone,  very  fossiliferous. 

1 

66.  Marl, 

1 

67.  Limestone,  slightly  foss.,  fossils  fragmentary. 

1 

6 

68.  Nodular  clay  and  shells,  streaks  bituminous  shale  on  W. 

side, 

« 

10 

69.  Marl,  Yellow,  hard, 

4 

70.  Marl,  Bhwk,  soft. 

5 

71 .  Clay  shale,  Black  bituminous. 

1 

6 

72.  Gypseous  earth,  yellow  and  white, 

2i 

73.  Marl,  hard, 

4 

74.     **        soft, 

8 

75.  Clay  shale.  Grey, 

1 

76.  Clay  and  shale  in  bands, 

1 

77.  Marl, 

2 

78.  Gypseous  earth,  Yellow, 

1 

79.  Marl, 

2 

6 

80.  Clay  shale,  Black  and  Blue,  m  bands. 

4 

81.  Clay,  stony,  Grey, 

o 

82.  Gypseous  earth,  Yellow, 

8 

88.  Limestone,  fossiliferous,  fossils  snuill, 

.      1 

8 

84.  Gypseous  earth,  white, 

2 

85.  Clay,  stony.  Bluish-gray, 

0 

86.  Clay  shale,  Black, 

10 

87.  Limestone  fossiliferous, 

8 

88.  Clay  shale.  Black, 

8 

89.  Limestone, 

4 

90.  Marly  clay.  Black, 

o 

91.  Marl,  Light  grey. 

n 

92.  Clay  shale,    ** 

4 

93.         **            Black, 

4 

94.         "            Grey, 

6 

95.         '*            Black, 

2 

96.  Gypseous  earth,  Yellow, 

97.  Clay  shale,  Black, 

4 

96.  Gypseous  earth.  Yellow, 

^ 

^limestone, 

1 

6 

^y  ahale,  Blue, 

1 

■wtone. 

8 

*hmley  Blue, 

8 

me, 

1 

8 
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No.  Description.  F. 

104.  Marl,  Grey, 

105.  Shale,  Black, 
IW.  Sandstone, 

107.  Marl, 

108.  Sbftle,  Black, 

109.  Marl, 

110.  Shale,  BitumuKiui, 

111.  Marl, 

lis.  Limestone, 

113.  Marl, 

114.  LimeBtouc, 

115.  Marl, 

116.  Shale,  Black. 

117.  Coal  aud  Shale, 

118.  Limestone, 
118.  Marl, 

120.  Limestoue, 

121.  Marl, 

123.  Clay  shale,  variegnted  (Purple,  Tellaw,  Ac.) 

123.  Limeatone,  slightly  foesiUferous, 

124.  OyiweciuN  eartli, 

13.1.  Liniest'Jiie,  Kiii;lilly  fossil iferous, 

136.  Marl,  Bluish -tjlai-k,  hard, 

137.  Coal, 

138.  Gypsemis  earth, 

139.  Coal, 

130.  Limestone, 

131.  Marl  aiul  cual, 

132.  I^imestonii, 

188.  Bhale,  BitmnirRms.  Black, 

184.  Marl,  hard, 

lai.  Shale,  Black, 

180.  Marl. 

18T.  Shate, 

188.  Limosloiic,  very  fossilifcrtnis. 

130.  Clay  ^lalc.  Blue,  fnU  of  fonsils, 

140.  Shale,  Bituminous,  Yellow  and  Black, 

141.  Limestone, 

142.  Shale,  Slnly,  Black. 

143.  "        Ilronci,  full  of  foHiiitM, 

144.  "        Blue, 

145.  Marl, 

146.  Gypseous  earth, 

147.  Limestone,  conitKict,  streaks  of  marl  and  coal,  which  mn 

148.  Shale,  Slaty, 


ITo-  DwGrfptlotif 

149.  Bitnminona  ibala  and  Brawn  cool, 

150.  LimMtcme, 

151.  Cl^  Bhal^  oODtaiiM  Kalei  of  wliito  Gypseous  turtli, 

102.  Unrl,  liard, 
108.  Slule,  toHUlfeimu, 
154.  Clsy,  hard,  fowUitaroiu, 
105.  Cl»7  shale,  Kaok, 
US.  Clajr,  hard,  foMdUfenmi, 

107.  Marl,  Onj. 
15&     "      Black, 
150.  Otpmom  earth.  Whiter 
160.  01*7,  hard, 
191.  Harl, 

103.  Coal,  Biowo, 

108.  Ch7, 

164.  limMtone, 

165.  GjpHoiu  earth  and  shale, 

166.  Llnuatone, 

167.  Bandstone,  Yellow, 
108.  Limeetane, 
199.  Otpmous  earth  and  ehale, 

170.  LdmeBUno,  1 

171.  Clay  Hhiile,  3 

173.  BitumincniH  Bhale,  4 

178.  Limestone,  2 

From  No.  173  to  weetem  end  of  cnt  {whicli  is  made  up  of  the  reversed 
strata,  but  not  in  regular  order,some  seem  to  be  pinebed  out). 

Obdeb  or  Stbata  Expobbd  is  Railroad  Oct  No.  3. 

(fbom  east  to  west.) 

No-  FoBt. 

1.  Drift,  steel  colored,  15 

2.  BandHtone,  White,  13 

3.  "       Yellow,  containiag  fragments,  No.  2,  1.5 

4.  Shale,  arenaceous.  Brown,  9.5 
a.  Sandstone,  coarse,  yellow,  in  layers,  1 

6.  "       line,  "       in  tbinlayers,  1.5 

7.  "       coarse,  containing  irregular  streaks  of  brown  shale, 

which  contains  coal  in  fragments,  3.5 

8.  "        fine,  white,  18 
0.            "       brown,  contains  brown  marks  resembling  bark  and 

branches,  .35 

10.  "        Bteel  grey,  contains  streaks  of  No.  9,  40 

11.  Bhale,  Black,  and  sandstone,  st«el  gre;,  1 

12.  Sandstone,  Fine,  white,  4 

13.  "       in  thin  layerti  of  variegated  colors,  6 

14.  "       in  broad    "  "  21 


1W0.1  4-^5  [Mcok  and  Haydcn. 

Ne.  Feet. 

15.  Sandstone,  steel  grey,  13 

16.  **        in  thin  layers  of  variegated  colore,  5 

17.  '*        steel  grey,  in  layers  (contains  streaks  of  coarser  yel- 

low in  layers),  35 

18.  Shale,  Brown,  2 

19.  Sandstone,  Yellow,  6 

20.  Shale,  Brown,  1 

21.  Sandstone,  Steel  grey,  40 

22.  "         White,  6 
28.  Sandstone,  Grey,                                                                                     4 

24.  Shale,  earthy.  Black,  1 

25.  Gypseous  earth,  Yellow,  .5 
20.  Shale,  Black,  .5 

27.  Sandstone,  contains  shells  in  fragments,  15 

28.  Shale,  Brown,  1 

29.  Clay,  marly,  1.5 

30.  Sandstone,  Yellow,  30 

31.  Shales  and  clays,  earthy,  25 

32.  Shale,  Brown,  0 

33.  Sandstone  and  Gypseous  earth,  20 

34.  Shale,  Bituminous,  1 

35.  Gypseous  earth,  3 

36.  Sandstone,  yellow,  •  10 

37.  **        white,  8 

38.  Marl,  contains  shells,  6 

39.  Gypseous  earth,  2 

To  end  of  Cut,  Shale,  clay,  and  arenaceous  Gypseous  earth,  00 

Length  of  cut,  440  feet. 


A  Preliminart  List  of  Fossils,  collected  by  Dr.  Hayden  in  Colo- 
rado, New  Mexico  and  California,  with  Brief  Descriptions 
OF  A  few  of  the  New  Species. 

By  F.  B.  Meek. 

Read  before  the  Attierican  Philosophical  Sorietj/y  May  6,  1870. 

Silurian  Species. 

Camp  Creek  Canon,  Colorado  City, 

1.  Orthis  Coloradoensi^y  Meek. 

A  small,  compressed,  nearly  e<iuivalve,  subsemicircul  species,  much 
widest  on  the  hinge  line,  which  is  sometimes  abruptly  produced  into  late- 
ral auricles.  Dorsal  valve  less  convex  than  the  other,  and  having  a  shal- 
low, rather  wide,  mesial  sinus,  rapitUy  narrowing  to  the  beak,  which  does 
not  project  beyond  the  hinge  line.  Ventral  valve  depressed  convex,  with 
cardinal  area  rather  low,  tiat,  inclined  backward,  and  Hlian>ly  defined  to 
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the  lateral  extremities;  beak  not  incurved.  Surfaoe  of  both  TalTaa  orna- 
mented with  sharply -defined,  slightly  curved,  unequal  radiating  pUoa- 
tions,  and  finer  unequal  strisd,  which,  on  the  central  regions  of  the  Talvet^ 
are  more  or  less  gathered  into  five  or  six  Cuoicles,  the  nuddleoneof  whieh 
corresponds  to  the  sinus  in  the  other  valve. 

In  its  surflEMe  markings  and  sinuous  dorsal  valve,  this  speeiet  ia  mneh 
like  a  form  from  the  upper  Lingula-fiags  of  Wales,  referred  bj  Mr.  David- 
son, doubtfully,  to  0.  lentieularit,  Wahlenbei^^.  It  is  much  more  ex- 
tended on  the  hinge  line,  however,  and  has  the  radiating  oost»  and  sCriv 
more  strongly  defined  on  the  central  region,  and  mote  nearly  obsolete  on 
each  side.  From  its  affinities,  it  seems  to  be  a  Lower  Silurian  species^  but 
as  no  other  fossils  were  found  with  it,  its  exact  age  may  be  somewhat 
doubtftil.    It  is  unlike  any  Devonian  or  Carboniferous  fbrm  known  to  me. 

Crater"$  FalU. 

2.  Merutaf  (undetermined). 

3.  Ophileta  eomplanaUi,  Yanuxem,  or  a  very  closely  allied  species. 

4.  BtmaneUa  nana,  Meek. 

Very  small,  and  much  like  Bucania  trUobatus,  Hall,  but  much  smafler, 
with  proi)ortionally  larger  umbilicus,  and  its  three  or  four  volutions  increas- 
ing less  rapidly  in  breadth,  both  transversely  and  in  the  direction  of  tiie 
plane  of  the  shell;  while  its  middle  lobe  is  proportionally  narrower,  and 
embraced  by  eacli  succreediiig  turn. 

As  these  little  shells  want  tlie  remarkable  expansion  of  the  aperture 
characterising  Bucania,  and  show  no  traces  of  the  mesial  dorsal  band,  cor- 
responding to  a  dorsal  sinus  in  the  lip ;  as  in  Bellerophon,  they  seem  to  me 
to  belong  to  an  undescril)ed  genus,  for  which  I  would  propose  the  name 
Bucanella. 

5.  Pleurotomaria  f   or  Eaphistoma,      Merely  iudetermiuable  lenticular 

casts. 

6.  EndoceraB,     Small  undt.  sp. 

CARBONIFEROUS   SPECIES. 

Moleen  Station, 

1.  Futulina  cylindrica,  Fischer? 
3.  Syringopora  (undetermined). 

3.  Campophyllum,  like  C.  torquium^  Owen,  sp.      From  the  Upper  Coal 

Measure,  along  the  Missouri,  at  Rock  Bluff,  and  near  there  in  Ne- 
braska and  Iowa. 

4.  Chaetctes  (undt.  massive  sp). 

5.  Producltis  Nebrasecnsifiy  Owen. 

6.  Sjtirifer  (Martinia)  like  S.  planoconrexug,  Shuniard. 

7.  Bellerophon  ?',  a  rude  cast ;  may  be  a  Nautilus  or  Qoniatite,  as  it  is  not 

in  a  condition  to  show  septa,  if  any  exist. 

Sangre  de  Christo  Pats,  South  Colorado. 

8.  Productus  semiretieuJatun,  Mart,  (sp.) 

9.  Product U8  piinctatuf,  Martin,  sp. 
10.  Athyris  subtiliiay  Hall  (sp). 
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Pecos  CJiurch,  New  Mexico. 

11.  Fragments  crinoid  columns. 

12.  **         Spiriferina, 

13.  Spirifer  cameraiua,  3Iorton  (fragments). 

14.  Productus,     Fragments,  like  P.  Hmireiuculatus, 

Near  Pecos  R.  N,  M.,  Aug,  6,  18C9. 

15.  Fenestella  and  Polypora.    Fragments. 

16.  Athyris  suhtilita,  Hall  ? 

17.  Avieulopecten  (undt). 

18.  Avieulopecten  occidentalis.  Shumard. 

19.  Avieulopecten  earbonarius,  Stevens? 

20.  Myalina  8walloti,  McCliesney. 

21.  Myalina  subquadraia,  Shumard. 

22.  Myalina  perattenuata,  M.  &  H. 

23.  Pleurophorusf  (undet^nnined). 

Ten  miles  South  of  KosylowiskU  New  Mexico, 

24.  Fenestella  (undt). 

25.  Athyris  subtilita.  Hall. 

26.  Spiriferina  Kentucketisis,  Shumard. 

27.  Myalina  Swallowi,  McChesney. 

28.  Myalina  (undelemiined;. 

29.  Avicula  (fragments). 

30.  Pleurophorus  angulatus,  M.  &  W. 

31.  Pleurotomaria  f  (large  cast). 

Mora  Creek,  New  Mexico, 

32.  Crinoid  columns. 

33.  Productus  nodosus,  Newberry. 

34.  AtJiyris  subtilita,  Hall,  sp. 

35.  Spiriferina  Kentuckensis,  Shumard. 

36.  Spirifer  Bocky-montanaj  Marcou. 

37.  Spirifer  comeratus,  Morton. 

Mora  River^  (Ist  ser,  Carb.) 
3S.  Polypora^  Fenestella,  §t. 

39.  Synocladia{Septopora)  Gestriensis,  Prout,  8p.(— iS.  biserialis.  Swallow.) 

40.  Productus  semireticulatus,  Mart,  (may  be,  in  part,  var.  of  P.  cosiaius), 

41.  Productus  nodosus,  Xewb. 

42.  Athyris  subtilita.  Hall  (sp). 

43.  Spiriferina  Kentuckensis,  Shumai*d. 

44.  Spirifer  cameratus,  Morton. 

45.  Orthoceras  (fragment). 

not  Springs,  Salinas  Creek,  (Sept.  3d). 

46.  Campophyllum? 

47.  Crinoid  columns. 

48.  Ghmtetes,  undetermined;  both  massive  and  ramose. 

49.  Productus  longispinus,  Sow.  (var.  Wabashensis,  N.  &  P.) 

50.  Productus  nodosus,  Ncwb. 
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Santa  Fe,  Neto  Mexico, 

51.  HemiproniUB  erassufy  M.  &  H. 

52.  Proditctus  longispinuSf  Sow. 

58.  Produetui  semireticulatuSf  Martin,  sp. 

54.  Productu8  nodosuSy  Newb. 

55.  ProductuSy  (undetermined,  2  or  more  sp.) 

56.  Produetui  NebraseensiSf  Owen. 

57.  Orthin  (undetermined). 

58.  Chonetea  (undetermined). 

59.  Athyris  tubtilitUf  Hall  (sp). 
CO.  Spirtfer  cameratuSy  Morton. 

61.  Spirifer  Rocky -montnna^  Marcou. 

62.  Spiriferina  KentuckensiSy  Shumard. 

Morav.  Cityy  Wehen  Mt. 

63.  Productus  semirettculatuSy  Martin,  sp. 

Salt  Lake. 

64.  Oampophyllum,    Mere  fragments  in  hard,  bluish-gray  limestone. 

Norr.— It  !s  worthy  of  note  that,  although  some  of  the  ttp^cies  mentioned  In  the  forcgol 
of  Carboniferous  fossils,  are  forms  known  to  be  common  to  the  Lower  Carboniferous  and  tt 
Measures  of  the  Western  States,  they  are  all,  with  one  or  two  exceptions,  so  far  as  the: 
been  Identified,  forms  common  In  the  Coal-measures  of  Illinois,  Iowa,  Kansas  and  Kel 
while  not  a  aingh  one  of  them  la  Identical  with  any  of  the  species  pveuliar  to  the  Carbon 
limestone  series  below  the  horizon  of  the  Mlllstone-itrlt  In  the  Western  States,  though  at 
of  them  seem  to  be  peculiar  to  the  Coal-measures  there. 

JURASSIC   SPECIES. 

Salinas  Creek. — Hot  Springs. 

1.  Cardiniaf  (undetermined).)    Very  poor  specimens,  not  showing  h 

>  Look  like  some  Jurassic  forms,  but 

2.  Pholadomya  (undt).  J  referred  provisionally  to  that  epoch. 

Between  Sacramento  and  Summit  Station. 

3.  Undt.  bivalve. 

4.  **      univalves,  2  forms. 

5.  Ammonites  Nevadensis,  Gabb. 

These  fragments  belong  to  the  group  of  discoid  Liasic  species, 
keeled  and  Bisulcated  periphery,  and  numerous  very  slender  whorl 
exposed  on  each  side,  and  crossed  by  nearly  or  quite  straight,  sii 
smooth,  regularly  arranged  costic.  They  belong  to  one  or  the  other  o 
Hyatt's  genera — DiscoceraSy  Arnioceras,  or  Ophioceras.  Very  probal 
Liasic  age. 

Weher  CaTion. 

6.  Bivalves.    Mere  undeterminable  casts,  in  a  matrix  like  that  of  be 

the  west,  of  Jurassic  age. 

Camo.  (C.  L.  Morcham.) 
BiUmnites  densuSj  M.  &  U. 
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Cretaceous  Species. 

Fountain  Cre^k,  Colorado  City^  Colorado, 

1.  Inoeeramui  (uudt.  sp.)  Crot.  No.  4 

2.  BaculiUs  cotnpressuSj  Say.  ** 
8.  Baculiles  ovatuSy  Say. 

4.  Sraphiies  Clieyennenm^  Owen. 

5.  ScaphiUs  nodosuSf  Owen. 

6.  Scaphites  Conradi,  Morton.'  **    5 

7.  Ammonilea  placenta,  De  Kay.'  "    4 

8.  Inoce ramus problematieuSf  Schlot.  (sp.)  **     3 

9.  Ostrea  eongetta,  Conrad.  *' 

10.  Inoceramus  (undt.  large  gibbous  distorted  sp.)  " 

11.  Atnmonites  (undt.)  **  2  or  3 

Miser  Station,  U.  P.  R,  R.,  Oct.  19th. 

12.  Inoceramus  (undt.)  Cret.  No.  4. 

13.  Baculites  ovatus,  Say.  ** 

Near  Canon  City, 

14.  Bivalve  (undt.  sp.)  Cret.  No.  4 

15.  Baeulties  ovatus.  Say.  ** 

Medicine  Bow  Station, 

16.  Inoceramus  (undt).     Large  sp.     No.  4  Cret. 

Mission  Station,  N,  P,  R,  R, 

17.  Inoceramus  (undt.  sp).     Cret.  No.  4. 

18.  Ammonites  (undt). 

19.  Capri na  (undt). 

Beticeen  Denver  and  Cheyenne, 

20.  Inoceramus  (large  undt.  sp). 

Six  miles  east  of  Como  Station,  U.  P.  R,  R. 

21.  Inoceramus  (undt.  sp). 

Valley  of  Fountain  Creek;  Colorado, 

22.  Anisomyon  (undt.  sp).        No.  4  Cret. 

Red.  Between  Hard  Scrabble  and  St,  Charles. 

23.  Inoceramus  problematic  us,  Schlot.  (sp).     Cret  No.  3. 

24.  Ostrea  eongesta,  Conrad.  **        ** 

Medicine  Bow  Rirer, 

25.  Inoceramus  fragil is,  Ilall  ami  Meek.     No.  2  Cret. 

26.  Scaphites  Warrenana,  M.  k  W.  **         ** 

27.  Ammonties  serrato-carinatus^  Mt»ek.     Cret.  No.  2. 

Shell  attaining  a  rather  large  size  ;  discoid,  with  periphery  provided 
with  a  very  narrow,  prominent,  serrated  mesial  keel,  including  the  siph- 
uucle.     Volutions  increasing  rather  gradually  in  size,  somewhat  com- 

«  I  propoM'  for  the  (croup  of  ScapMtet,  of  whUh  UiU  may  b«  regarded  as  the  type,  the  tub- 
lenerlc  name.  Di»oMcayhiit$. 
•Thii  may  b?  reffarUeJ  as  the  type  of  a  groap.  for  wUtch  I  propose  the  name  PiMmtoetnu. 
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pressed  laterally,  and  a  little  excavated,  without  being  distinctly  chan- 
neled on  each  side  of  the  ventral  keel ;  inner  ones  but  slightly  embi'aced 
by  each  succeeding  turn,  and  consequently  well  exposed  in  the  wide  umbili- 
cus. Surface  ornamented  with  numerous  unequal  costaj,  some  of  the  larger 
of  which  bear  a  small,  somewhat  pinched  node  near  the  umbilicus,  and  two 
closely  approximated  small  nodes  around  the  ventro-lateral  margins, 
where  they  all  cui-ve  very  strongly  forwaixl  as  they  pass  upon  the  periph- 
ery; spaces  between  each  two  of  the  large  nodose  costae,  occupied  by  from 
one  to  about  three  smaller  ones.     Septa  unknown. 

Although  undoubtedly  a  Cretaceous  species,  this  shell  would  rather 
nearly  resemble  A.  spinnlafuSy  Brug.,  from  the  Lia.s,  as  illustrated  by 
d'Orbigny,  if  that  species  had  from  one  to  three  smaller  costse  between 
each  two  of  its  ribs,  and  its  serrated  keel  more  prominent.  Our  shell  also 
differs  in  the  presence  of  a  small  node  near  the  umbilicus,  on  each  of  the 
larger  cost®.  It  is  not  a  true  A nunonitey  according  to  the  latest  classifica- 
tion of  the  Armnonilidtt, 

Fort   BascojH . 

28.  GrppJupa  navui^  Conrad.     Cret.  No.  2  or  8. 

DoiUoiVs  Itanche. 

29.  Inoceramus  prohlematicusij  Schloth.  (sp.j     Crct.  No.  2. 

30.  Cucullfpaf  and  other  undt.  bivalves.  **  *' 

31.  Anchura,  undt.  *'  *' 

Como — (C.  L.  Morrhoni). 

32.  Barulites  oratus.  Say. 

Nt-ar  Coaleille,  in  lii^h  liill,  and  near  base  of  same. 

33.  Ostrea  (undt.  sp.) 

34.  Modiola  PedernaU.%  RdMini. 

35.  Nucnlafia. 

36.  Pleurotomaria  ?  ? 

Terttauv  SriociKs. 

Associated  irith  Coal-hed,  Bear  Birer  City. 

1.  Ostrea  soleniscus,  Meek. 

Attaininjr  a  lentrth  of  near  one  foot,  and  vcrv  narrow,  or  not  more  than 
from  one  to  two  inches  in  breadth  ;  almost  ])erfectly  straight,  excepting 
the  immediate  beaks,  which  usuallv  curve  a  little  to  the  left  ;  sides  nearlv 
straight  and  i)arallel.  Upper  valve  Hat  ;  lower  moilcratcly  concave,  and 
like  a  little  trough.  Surface  of  both  valves  without  radiating  striie  or 
costie,  or  strong  concentric  markings.     May  be  Cretaceous. 

Jjiinestone-hilL  Bear  Hirer. 

2.  Unio  vetustuSy  Meek. 

3.  U7iio  beUiplicatus,  Meek. 

Differs  from  the  last  in  liaving  the  posterior  doi-sal  region  marked  with 
about  six  to  eight  strong,  regular,  o])lique  plications,  which  begin  very 
small  and  crowded,  just  in  front  of  the  beaks,  and  radiate  backward  and 
downwaixl  nearly  to  the  posterior  and  postero-basal  margins. 


,-^. 
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4.  Gorbula  {Azara)  pyriformiSy  Meek. 

5.  **  "  "         var.  eoncentrica.  Meek. 

6.  *i  "  Engelmannif  Meek. 

7.  Cyrena  (Carbicula)  Durkeeiy  Meek. 

Shell  attaining  a  moderately  large  size  ;  subtrigonal  in  outline,  thick  and 
8ti*ong,  gibbons  in  the  centi-al  and  umbonal  regions,  and  cuneate  postero- 
ventrally  ;  posterior  side  sloping  above,  and  narrowly  rounded  below ; 
beaks  rather  elevated,  pointed,  and  curving  inward  and  forward,  so  as 
nearly  to  touch  each  other ;  posterior  dorsal  region  much  inflected  from 
the  beaks  down  the  slope  nearly  to  the  extremity  of  the  valves,  so  as  to 
give  the  posterior  umbonal  slopes  a  prominently  rounded  appearance. 
Surface  with  moderately  distinct  marks  of  growth. 

Very  closely  allied  to  C.  antiqva,  Ferr.,  and  C.  Forbest,  Desh.,  from 
Lignite  Lower  Eocene  beds  of  the  Paris  Basin,  but  differs  from  both  in 
the  details  of  the  hinge,  its  lateral  teeth  being  nearly  or  quite  smooth,  and 
like  the  cardinal  teeth,  differing  in  other  respects. 

Named  in  honor  of  Mr.  H.  R.  Durkee,  who  sent  large  collections  of  the 
species  to  the  Smithsonian  Institution,  from  Wyoming. 

8.  Tiara  humeroia,  Meek. 

Elk  Station,  Cent,  Pac.  /?.  i?.,  beyond  Salt  Lake, 

9.  Spliarium  (two  or  more  species,  in  highly  bituminous  shale). 

Fort  Bridger;  Wyoming  (McCarter). 
Unio  Haydeniy  Meek. 
Melanin {Ooniobasisf)  Simpsonij  Meek. 
Viviparua  (two  or  more  undt.  species). 
Planorbis  spectabiles,  Meek. 
Gyp r is  {undt.)     In  Oolitic?  matrix. 


DESCIUPTIONS  OF  FOSSIL  FISHES,  FROM  THE  UPPER  COAL 

MEASURES  OF  NEBRASKA. 

By  OiiESTEs  St.  John. 

Bead  by  Dr.  F.    V,  Ilayden,  before  the  American  Philosophical  Society^ 

May  6,   1870. 

Ge.nus  CLADODUS,  Agassiz. 

C'LADODt's   MORTiFKR,   N.  and  W. 

Beference. — Newberry  and  Worthcn,  Geol.  Illinois,  Vol.  II,  p.  22;  PI.  I, 
fig.  5. 

In  the  collection  there  are  fragments  of  three  individuals  of  the  above 
.species — two  showing  the  base  with  portions  of  the  crown,  and  one  pre- 
serving about  a  third  of  tlic  lower  portion  of  the  median  cusp  of  a  very 
large  specimen.  There  can  be  no  doubt  that  the  teeth  before  me  are  re- 
ferable to  the  above  species;  but  as  they  exhibit  characters  not  shown  in 
the  imperfect  specimen  figured  and  described  by  Messrs.  Newberry  and 
Worthcn,  a  short  descrijition  of  the  Nebraska  teeth  is  here  appended. 
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Description. — The  base  of  the  tooth  is  semi-elliptical  in  outline,  ob- 
tusely angular  behind,  with  low  protuberances  rising  at  the  angles  upon 
the  superior  inner  margin,  the  outer  margin  intei-nipted  by  a  broad,  slial- 
low  sinus,  at  either  angle  of  which,  immediately  beneath  the  smaller 
lateral  denticles,  an  obtuse  node  projects  downward,  similar  to  those  upon 
the  upper  opposite  side  of  the  root,  tlie  presence  of  which  would  seem  to 
have  been  designed  to  lend  additional  strength  to  the  muscular  attach- 
ment of  the  tooth  upon  its  cartilaginous  support;  median  cone  cervical, 
regularly  tapering,  recurved,  inequally  compressed,  with  acute  lateral 
edges;  striae  sharp,  inten-upted,  separated  by  wide  plane  spaces,  less  nu- 
merous upon  the  strongly  compressed  anterior  face,  and  confined  to  the 
lower  half  of  the  cusp;  lateral  denticles  two  upon  either  side,  strong,  witli 
sliarp  cutting  edges,  and  strong  sharp  stria)  or  ridges. 

Breadth  of  base  twice  its  length,  and  equal  to  the  entire  height  of  the 
tooth. 

This  species,  so  far  as  we  at  present  know,  is  restricted  to  tlie  Upper 
Coal  Measures.  The  single  type  specimen  from  which  the  siKJcics  was 
originally  described,  was  found  in  the  Upper  Coal  strata  near  Springfield, 
Illinois;  and  in  the  prosecution  of  the  geological  survey  of  Iowa,  Dr. 
White  has  brought  to  light  the  same  species  from  the  Upper  Coal  Mea- 
sures of  the  southwestern  portion  of  the  State.  I  have  also  found  this 
species  in  the  same  formation  at  Manhattan,  Kansas. 

Comparcd  with  other  species,  tlie  i)rescnt  one  is  i)robably  more^  closely 
related  to  C.  mirahilis,  Agassiz,  from  the  mountain  limestone,  Ireland, 
than  with  any  other  with  which  I  am  aiMpiaintoil.  It  difters,  however, 
in  being  less  robust,  and  more  symmetrical  in  its  general  proportions. 

Formation  and  Locality: — Upper  Coal  Measures,  bed  6,  Nebraska 
City  section,  Nebraska. 

Gems  DIPLODUS,   Agassiz. 
DiPLODus   coMPRKssus,  Ncwb. 

Beference.—^iiwhQTvy,  Geol.  lUinois,  Vol.  IT,  p.  00;  PI.  IV,  fig.  2. 

The  single  specimen  Diplodus  in  the  collection  is  probably  refenible  to 
the  form  described  by  Dr.  Newberry,  under  the  name  D.  compresntm. 

Description. — The  tooth  is  of  medium  size;  base  slightly  narrower  than 
long,  broadly  rounded  in  front,  and  terminating  in  an  obtuse  point  l>e- 
hind,  under  surface  slightly  raised  in  the  middle,  anterior  extremity  pro- 
duced into  a  large  obtuse  tubercle  projecting  slightly  outward  and  down- 
ward, with  a  llattencd,  sharply  defined,  ol»ovate  pad-like  projection  upon 
the  upper  surface  of  the  posterior  extremity,  marked  upon  either  side  by 
a  shallow  groove  terminating  above  in  a  little  i)it,  and  which  is  entii-elv 
separated  from  the  bases  of  the  crown  cusjjs.— in  this  latter  respect,  as 
Dr.  Newberry  has  remarked,  offering  marked  contrast  to  D.  <jif)hosu», 
Agassiz,  from  the  mountain  limestone  of  Eurojje;  eusp!^  tlu*ee,  median 
(me  iiidimentary,  slender,  compressed,  with  linely  crenulated  lateral  edges, 
base  well  defined  from  flit;  general  smface  and  terminating  in  a  slight 
protuberance  in  the  osseous  root  in  front;  the  apices  of  the  lateral  cusps 
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are  broken  away  in  the  specimen  before  me;  they  are  strongly  compressed, 
smooth,  with  sharp,  beautifully  annulated  cutting  edges,  unequally  di- 
vergent; left  one — viewed  frcm  before— most  inclined  from  a  vertical  line 
and  broadest  at  base;  transverse  section  of  both  lenticular. 

In  the  collection  of  the  State  Geological  Survey  there  is  a  tooth  from 
the  Upper  Coal  Measures  of  southwestern  Iowa,  which  is  doubtless  spe- 
cifically identical  with  the  Nebraska  specimen,  though  possessing  some 
slight  differences.  In  the  Iowa  specimen  the  base  has,  as  in  the  above 
described  tooth,  a  lozenge-shaped  outline,  its  posterior  extremity  is  more 
abruptly  ti-uucated,  and  the  pad-like  elevation  surmounting  its  surface  is 
ellipitical  with  its  longer  axis  transverse  to  the  root — in  other  respects  the 
same  as  the  Nebraska  tooth ;  viewed  in  front,  the  right  lateral  cone  is  the 
strongest  and  most  inclined  laterally,  and  the  bases  on  the  anterior  face 
are  swelled  out,  producing  an  angular  ridge  or  buttress,  which,  however, 
is  lost  both  in  the  crown  above  and  in  the  root  below.  These  two  individ- 
uals are  the  only  ones  I  have  had  opportunity  to  examine,  and  comparing 
them  with  the  excellent  description  and  figures  of  D.  laiuSf  Newb.,  I  ca,n- 
not  doubt  but  that  they  are  distinct  from  that  species.  The  present  spe- 
cies is  described  from  the  Coal  Measures  of  Ohio  and  southwestern 
Indiana,  the  latter  locality  holding  a  stratigraphical  position  probably  be- 
low the  Nebraska  horizon. 

Form,  and  Loc. — Upper  Coal  Mcjisurcs. 

Genus  PETALODUS,  Agassiz. 
Petalodus  DESTiiUCTOR,  N.  and  W. 

Reference, — Newberry  and  Worthen,  Geol.  Illinois,  Vol.  II,  p.  35;  PI. 
II,  figs.  1-3. 

The  collection  contains  a  large,  almost  perfect  specimen  of  the  above 
species,  which  presents  the  following  characters: 

Description, — The  crown  is  sharp,  compressed,  gradually  thickening 
toward  the  base;  crest  more  or  less  gently  arched  from  the  lateral  extremi- 
ties, obtusely  acuminate  at  the  apex,  and  distinctly  striated  for  the  space 
of  a  line  or  less,  below  which  the  striaj  are  lost  in  the  dense  enr.mel-liko 
coating  which  covers  both  faces  of  the  crown;  posterior  face  of  crown 
rhombic,  outline  of  base  similar  to  that  of  crest,  and  bordered  by  five 
strongly  marked  imbricating  folds,  which  are  conspicuouj»ly  arched  down- 
wards in  the  middle  and  niorc  or  less  deflected  at  the  lateml  extremities; 
anterior  face  bi'oadly  rhomboidal,  basal  fold  consisting  of  four  or  five  ob- 
scurely marked  imbrications,  gently  curved  downwards  in  the  middle  and 
again  at  the  lateral  extremities;  tlie  upper  edges  of  the  imbricating  folds 
are  minutely  crenulated;  root  broad,  compressed  at  the  edges,  rapidly 
tapering  from  the  lateral  shoulders,  and  terminating  in  a  blunt  rounded 
point.     Upon  much  worn  surfaces  the  crown  is  finely  imnctate. 

Inches. 

Length,  nearly 2 

Greatest  breadth  of  crown,  about l.GO 

Height  of  anterior  face  of  crown, 95 

Height  of  posterior  face, 1 .28 

Breaclth  of  rcM)t  across  the  lateral  shoulders,  about ...     l.l 
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This  species  bears  a  striking  resemblance  to  Petalodvi  aeuminattu, 
Agassiz,  from  the  mountain  limestone  of  Europe;  but,  at  the  same  time, 
it  possesses  characters  which  readily  distinguish  it  from  that  species.  The 
j)resent  species  differs  mainly  in  the  more  tapering  root,  the  coronal  band 
upon  the  iimer  face  is  more  strongly  curved  downwards  in  the  middle, 
and  the  crown  is  relatively  higher.  This  species  was  originally  described 
from  the  Upper  Coal  Measures  of  central  Illinois.  I  have  seen  a  fine 
specimen  of  the  same  species  in  the  collections  of  the  Museum  at  Cam- 
bridge, from  similar  horizons  in  southwestern  Indiana,  and  also  from  the 
Upper  Coal  Measures  of  central  Iowa. 

Form,  and  Loc. — Upper  Coal  Measures. 

Genus  PERIPRISTIS,  Agassiz  (ms). 

Gen,  char. — Teeth  small  or  of  medium  size,  possessing  the  general  char- 
acteristics of  the  Pctalodonts.  Crown  compressed,  acuminate,  serrate, 
more  or  less  curved  laterally;  extremities  on  the  iiuier  face  connected  by 
a  raised  transverse  shoulder,  in  which  the  crown  tenniuates  below  and 
which  gives  rise  to  a  more  or  less  profoimd  coronal  cavity.  Root  well  de- 
veloped, entire,  as  in  Petalodus.  The  surfaces  of  the  crown  and  coronal 
cavity  are  covered  by  a  dense  and  highly  polished  layer  of  ganoine,  which 
forms  an  imbricated  band  at  the  base. 

The  above  generic  designation  was  suggested  by  Prof.  Agassiz,  for  the 
reception  of  a  group  of  jjeculiar  teeth,  of  which  we  have  at  least  two  rep- 
resentative species — that  of  P.  neinicircularU  being  regarded  as  the  type. 
These  forms  certainly  i)ossess  features  wliicli  are  widely  at  variance  to  the 
typical  species  of  tlie  genus  Ctcnoptf/chiHRy  as  represented  by  C.  (ipfraliit^ 
Agassiz;  and  in  tlieir  dest-ription  of  tlie  following  sj)ecies,  Messrs.  New- 
berry and  Wortlien  have  als(j  referred  to  the  remarkable  characters  which 
<listinguis]i  it  from  the  typical  species  of  Cteuoptyrhiun.  The  central  cor- 
onal cavity  and  the  i)roniinent  transverse  ridge  in  whicli  the  root  is  ter- 
minated above  on  the  jxxsterior  aspect,  are  peculiarities  which  do  not 
ai)]K'ar  in  any  of  tl»e  numerous  other  genera  comprised  in  the  groups  of 
Pelalodonts. 

The  genus  is  Carboniferous,  ranging  from  the  Subcarboniferous  to  the 
Ui)per  Coal  o^Ieasures  inclusive. 

PkUIPKISTIS    SKMUIIU'ULAJIIS. 

Ref.  and  Syn. — Ct<:noptyrhiuH  HcndcircuJaria,  Newberry  and  Worthen, 
(ieol.  Illinois,  Vol.  II,  p.  72;  Pl.  IV,  Figs.  IS,  ISa,  18b. 

Descn'jifi'on.. — Tootli  small,  broadly  ohovate  in  outline,  crown  much 
compressed  and  strongly  curved  lateially,  giving  the  crest  a  semicircular 
outline  viewed  from  al>ove;  cutting  edge  divided  into  seven  to  nine  denti- 
culations,  the  nuMlian  lobe  stn^ugest,  lateral  ones  gradually  decreasing  in 
size  toward  the  lateral  extremities,  where  they  are  scarcely  relieved  from 
the  edge:  the  caleig<'rous  tubes  slightly  diverge  on  nearing  the  edge,  pro- 
ducing a  minute  radiated  striation  of  the  denticulations  like  that  observed 
in  the  even  crest  of  J*cf(tlf>dns,  jind  when  the  crown  is  much  worn  the 
surface  is  linely  punctate;  outer  face  of  crown  very  low  in  proportion  to 
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its  breadth,  base  sharply  beveled,  coronal  band  narrow,  imbrications  very 
obscure  or  obsolete,  gently  descending  in  the  middle  and  slightly  curved 
downward  at  the  lateral  exti-emities;  upon  the  i>osterior  face  the  base  of 
the  crown  is  defined  l)y  a  conspicuous  transvei*se  ridge,  which  unites  the 
lateral  extremities,  and  gives  origin  to  a  deep  central  coronal  cavity;  the 
enamel-like  coating  lines  the  walls  of  the  cavity,  and  spreading  over  the 
gently  and  regularly  downward  arched  transverse  shoulder,  it  forms  a  thin 
coronal  band  with  one  or  two  faint  imbrications  upon  its  extermvl  indexed 
border.  The  root  is  nearly  as  wide  and  much  thicker  than  the  crown, 
tapering  rapidly  and  rounded  at  its  extremity;  anterior  side  convex  or 
ridged,  posterior  face  slightly  concave  transversely,  both  surfaces  more  or 
roughened. 

Inchfs. 

Greatest  length, 77 

Greatest  breadth  at  the  latei*al  angles  of  the  crown, 72 

Height  of  crown  upon  its  anterior  face, 32 

Depth  of  the  coronal  cavity  from  the  apex  of  the  median 

denticulation,  about 45 

And  from  the  transverse  shoulder,  about 20 

The  collection  contains  a  perfect  individual  of  the  above  described  spe- 
cies, from  Bellvue,  Nebraska,  imbedded  in  a  matrix  of  limestone,  but  ex- 
hibiting the  entire  posterior  aspect  of  the  tooth  witliout  a  blemish;  and  I 
owe  to  the  kindness  of  Mr.  J.  Sterling  Morton,  of  Nebraska  City,  another 
equally  perfect  specimen,  obtained  from  a  shaft  excavation  near  the  City, 
which  shows  the  anterior  face  of  the  tooth.  I  think  there  can  be  no  (ques- 
tion as  to  their  specific  identity  with  the  fonn  described  by  Messrs.  New- 
berry and  Wortheu,  from  tlie  Upper  Coal  Measures  of  Illinois. 

I  am  acquainted  with  but  a  single  other  form  to  which  this  species 
seems  to  be  closely. related,  and  that  is  from  the  mountain  limestone  of 
Yorkshire,  England.  Specimens  of  the  latter  species  are  in  the  exte'iisive 
collections  of  tlie  Museum  of  Comparative  Zoology  at  Cambridge.  The 
English  specimens  are,  however,  markedly  specilically  distinct  from  the 
American;  they  are  less  curved  laterally,  and  possess  some  sharp,  thick 
serrations  on  either  side  of  the  median  cusp ;  the  crown  is  relatively 
higher,  and  the  coronal  band  on  the  outer  face  is  more  deeply  arched 
downward  in  the  middle,  is  wider  and  more  distinctly  imbricated;  the 
coronal  cavity  of  the  inner  face  is  shallower,  and  the  ti*ansverse  shoulder 
less  prominent.     I  am  not  aware  that  the  English  species  is  described. 

Form,  and  Loc. — UpjHjr  Coal  lyEeasiires. 

Genus  CIIOMATODUS,  Agassiz. 

ClIOMATODrs   AUCUATUS,  U.  sp. 

A  fragment  of  limestone  from  Bennet's  mill,  near  Nebraska  City,  pre- 
serves the  impression  of  a  tooth  <if  the  genus  Chomato<lus,  which  seems 
to  be  distinct  from  all  the  species  of  this  genus  heretofore  described  from 
the  Coal  Measures  and  Subcarboniferous.  The  impression  presents  almost 
the  entire  figure  of  the  anterior  face,  from  which  the  following  description 
is  given: 
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Deseription.—ToMi  large,  lateraUy  elongated,  modeimtely  tibick  (f )» 
trcmities  rounded;  crown  slightly  arching  from  the  lateral  angles  and 
curved  laterally,  anterior  flEUse  slightly  convex  vertically  and  roanded  at 
the  crest,  which  was  probahly  more  or  less  obtuse;  the  anterior  fiwe  of 
the  crown  was  apparently  undulated  along  its  crest,  tiie  obsooie  anlci  auj 
have  reached  half  the  distance  from  the  crest  toward  the  base,  and  at  the 
median  line  a  very  shallow  depression,  about  as  high  as  it  is  wide  at  the 
base,  reaches  upward  about  two-thirds  the  height  of  the  crown,  and  seem 
to  interrupt  the  continuity  of  the  basal  folds,  which,  however,  may  not  be 
persistent  or  of  specific  importance;  basal  band  narrow,  linear,  with  two 
or  three  imbricated  folds,  and  iMirallel  with  the  base  of  the  root;  sorfiue 
coarsely  punctate.  Root  nearly  as  wide  as  the  crown,  its  anterior  iSMse 
deeply  channeled  by  an  angular  transverse  furrow,  with  a  low  ridge  tra- 
versing the  lower  portion  from  one  extremity  to  the  other,  below  which 
it  is  beveled  to  the  outer  basal  edge. 

Greatest  breadth,  about 1.00 

Height, .' fiO 

Greatest  height  of  anterior  crown  face, 82 

In  outline  the  above  species  bears  a  somewhat  marked  resemblance  to 
C.  loriformis,  N.  and  W.,  from  the  Keokuk  limestone;  but  it  differs  from 
that  form  in  having  the  auterior  face  of  the  crown  relatively  higher,  its 
crest  uiidulatc<l  and  less  parallel,  and  its  bow-shaped  outline  viewed  from 
above,  as  well  as  in  the  more  vertical  concavity  of  the  outer  aspect  of  the 
root.  It  is  not  improbable  that  the  basal  angle  of  the  posterior  crown 
face  was  quite  prominent,  and  the  vertical  concavity  of  tliat  face  of  the 
crown  must  have  been  considerable,  judging  from  the  arched  character 
of  the  opposite  face,  and  in  this  i*esi)ect  somewhat  resembling  (7.  cinctu^ 
Ai^assiz,  though  the  present  species  is  not  acuminate,  the  coronal  band 
not  nearly  as  wide  as  in  that  species,  and  the  tooth  is  not  as  thick  and 
massive. 

Form,  and  Loc, — Upper  Coal  Measures,  Bennet's  mill,  near  Nebraska 
City. 

GEXtTs  XYSTRODUS,  Agassiz  (ms.) 

Xystkodub?  occi  den  talis,  n.sp. 

The  collection  affords  an  interesting  little  Deltoid  tooth,  which,  I  be- 
lieve, has  not  been  heretoforc  described.  Unfortunately,  the  specimen  is 
([uite  imperfect,  and,  although  its  sjwcific  characters  permit  of  descrip- 
tion, its  generic  aftinity  remains  somewhat  in  doubt. 

Description. — Terminal  tooth  small,  subtrigonal  in  outline,  little  nar- 
rower than  long,  but  slightly  inrolled,  flattened  or  gently  depressed  above; 
the  straight  side  is  abniptly  beveled,  and  from  its  edge  the  crown  gently 
inclines  to  the  opposite  oblique  margin,  which  is  very  slightly  raised;  the 
border  extremity  is  thickened,  fonuing  a  well  defined  contuiuous  mar- 
ginal border,  which  rapidly  descends  ujjon  the  inner  side  and  gently  slopes 
into  the  shallow  depressed  space  in  front;  toward  the  terminal  extremity 
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the  tooth  becomes  exceedingly  tliin,  ftnd  in  tlie  upeoimeii  berore  ine  tbe 
iiiulwl  end  and  outer  margiji  »ra  lirokon  awny.  The  superior  aurfuue  is 
.rsely  pnnctate,  as  is  oIho  tlie  straight  articular  mfirgiii.    Distauw  be- 

tbe  HDgles  of  tlie  broader  extremities  .39  iiicb. 
The  tooth  Above  deHcribod  possesses  some  ulmracters  wliicli  seem  to 
iliaeut  it  more  dusely  with  Xgitrndui,  Agnsaiz,   (MA.)  tlian  with  nny 
ler  gsnus  with  which  I  am  Acquainted.     Its  ganeral  depressed  tritu- 
:liig  sarrnco,  and  hut  sUgli  tly  uouvoluted  terminnl  extivniity,  are  strongly 
of  this  relation.     The  genus  Xgitrodui   was  estahlished  by 
AgaMiiit,  for  tlie  reueptiou  of  Ottchlicdai  itrialat  and  two  or  raoi« 
Eurupeiui  species  from  the  nioiintuiu  limestone. 
Furm.  and  Loe. — Upper  Coal  Measures. 

Dbltoocs?  AxauLAHis,  N.  and  W. 
Be/.— Newberry  and  Worthen,  GeOl,  imnoiB,  Vol.  11,  p.  B7;  PI.  TX,  Fig.  1 . 
li»*eripti'>n. — Terminal  tooth  Email,  obliquely  triangular  in  outline, 
Uek,  but  sli[;Utly  inrolled;  tlie  broader  extremity  Las  a  sigmoiditl  curvi^ 
wo.  terminating  in  an  acute  point  at  the  oblique  posterior  extremity; 
nillflil  side  forming  an  angle  of  aliout  SUP  with  the  obUqne  margin,  at>- 
Iplly  truncated,  with  a  nan-ow  sulcuis  about  the  middle  uf  the  beveled 
rUcnlaT  liic«  ext«ndillg  from  the  inner  angle  to  the  pointed  end,  below 
iiich  the  tooth  apparently  expands  into  a  tliin  narrow  border  Kimibtr  to 
Mt  upon  the  opposite  side;  the  articular  mai^n  is  lx)nlei'ed  by  a  promi- 
pit  llatteuL-d  ridge  wliieh  occupies  about  one-third  the  snrfluv  of  the 
rown.  and  gradually  narrowing  as  it  approaches  the  terminal  point;  a 
1  keel  rises  from  the  oblique  margin,  rapidly  converging  and 
I  prominence  toward  the  apical  end,  and  seitamted  from  tlie 
road,  fiatt«ned  pioininence  of  the  stmight  margin  by  an  equally  broad, 
eep,  angular  fui-row;  along  the  oblique  siile  the  tootli  was  sligbtlyex- 
■Bdcd  into  a  tbin  marginal  Ixirrlcr.  The  crown  surface  is  beautifully 
uiulu-punctate,  the  broader  extremity  very  faintly  marked  by  longitu- 
)]  sigmoid  lines  of  growth,  and  tlie  broad  mesial  depression  U  travenied 
gr  very  ubsoum  undulatiotu  parallel  with  the  oblicjue  keel.  Under  sui^ 
e  longitudinally  undulated,  xmootli. 

Length  of  tooth  along  the  straight  margin,  about  .53  inch.;  greateiit 
istance  between  the  acute  aud  obtuse  angles  of  the  broader  extremity, 
U  inch. 
The  collection  aiTonis  but  a  single  example  oftliis  handsome  form.  Tho 
n  before  me  has  a  reniarkable  resemblance  to  the  pofiterior  teeth 
% IMtaptyehia*  Agassiz  (HS.),  founded  upon  Couhliodns  auutus,  of  the 
b  nuuntain  limestone,  but  we  do  not  at  present  possews  the  materials 
y  to  demonstrate  this  identity.     The  Nebraska  tooth,  however,  is  evi- 
mtly  identiftal  with  the  form  ilescribed  by  Messrs.  Newberry  and  Wor- 
etV  tnra  stratigrapblcally  corresponding  lioriEons  in  lUtnois;  and  Dr. 
hitfl  tuw  discovered  the  same,  or  a  very  closely  allied  species,  in  tbe 
ppar  Colli  Measures  of  southwestern  Iowa. 
J)*omi  and  Loe. — I'pper  Coal  Muaxuroa. 
roi..  XI.— 27e 
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Stated  Meeting,  May  20,  1870, 

Continued  from  page  385. 

The  following  communication,  descriptive  of  the  recent 
hail  storm  of  the  8th  inst.,  was  received  from  Mr.  Hector  Orr, 
of  Philadelphia.  Mr.  Trego,  Prof.  Cresson,  Dr.  Coates,  and 
Dr.  Horn  described  the  storm  as  they  saw  it,  and  Judge  Low- 
rie  compared  its  features  with  those  of  the  great  hail  storm 
at  Pittsburg,  which  he  saw  Sep.  30,  1850. 

Philadelphia,  May  17,  1870. 

To  the  Secretary  of  the  Amer.  Phil,  Sor, 

Sir: — I  have  not  seen  imy  scientific  account  of  the  late  fierce  hail  Ktorm 
of  the  8th  inst.  in  prini.  I  noticed  tlio  following  points  of  fact  c-ounected 
with  it. 

The  moon  entered  her  first  quarter  at  10.34'  A.  31.  that  day.  Wind 
from  sunrise  onward  was  biisk  from  N.  E.  till  noon;  a  light  send  flying 
«|uite  low,  some  two  points  divergent  from  the  surface  cun-ent,  and  a 
heavy  upper  stratum  of  cloud  coming  nearly  from  the  South.  Towards 
noon  the  upper  clouds  showed  signs  of  condensation,  and  by  "2  P.  M.,  the 
various  currents  seemed  to  converge  over  the  city.  At  this  time  the  suii 
anil  moon  made  nearly  equal  angles  on  either  side  of  our  meridian,  lH)th 
jilanets  being  also  well  advanced  towards  the  zenith.  Rain  began  to  fall 
about  2. 10',  the  wind  then  i)assing  across  the  pole  from  N.  E.  to  N.  W. 
For  several  minutes  previous  to  the  fall  and  at  its  commencement,  the 
electrical  discharges  were  violent  and  freqiUMit. 

The  halting  ul"  the  trlouds  directly  over  hea<l  happened  within  that  pe- 
ri(Kl  of  the  day  in  which  the  sun  develoi)s  the  most  heat,  and  the  ai-titicial 
wannth  always  present  over  such  a  surface  as  that  of  the  built-up  part  of 
Philadelphia,  joinetl  to  the  solar  inllucncc,  seemed  to  me  sufiicient  to  drive 
the  vapor  suddenly  upward  almost  peri>endicularly.  The  coneentration, 
congelation  and  precii)itation,  were  thus  all  embraced  in  a  period  of  thiity 
minutes. 

The  demolition  of  glass  shows  the  wind  to  have  come  from  the  X.  W. 
until  the  storm  reached  the  line  of  Sixth  street,  when  it  became  West,  and 
thus  continued  to  the  Delaware.  The  original  breeze  entirely  spent  itself 
during  the  fall,  for  during  the  last  seconds  of  it  the  tendency  of  the  stones 
was  slightly  from  the  S.  E. — the  storm  centering  itself  on  the  city  plot. 

Yours,  Very  Respect  fully, 

Hi:(  TOPt  OUR. 

Ur.  Genth  commuaicatcd  a  new  di.scoverv  of  rhodium  gold 
in  San  Domingo,  and  tlie  results  of  recent  examinations  of 


dirt  excavated  in  Philadelphia,  holding  silicate  jems  indica- 
tive of  the  presence  of  gold. 

Dr.  Geiith  stated  that,  accorcling  to  Del  Rio,  an  alloy  of  gold  and  rlic- 
dium  is  found  in  Mexico,  which  contains  from  34  to  43  per  cent,  of  the 
latter  metal.  This  discovery  has  never  been  confirmed,  and  there  is  per- 
haps no  minemlogist  living  who  ever  has  seen  it.  Some  experiments 
which  he  has  lately  made  with  residues  from  San  Domingo  gold  leave  very 
little  doubt  as  to  the  existence  of  this  very  interesting  substance.  Prof. 
Gabb  sent  a  lot  of  gold  from  San  Domingo  to  Dr.  Horn,  fi-om  which  the 
latter  dissolved  the  gold  by  aqua  regia,  and  placed  the  very  minute  residue 
into  his  hands!  This  consisted  of  scales  of  Iridosmine,  a  dull,  yellowish 
substance,  in  microscopic  rounded  and  angular  grains,  and  a  silicate  which 
under  the  microscope  appeared  to  be  topaz.  One  of  Ihe  yellowish  grains, 
on  being  flattened  out  in  an  agate  mortar,  assumed  metallic  lusti*e  and  a 
pale  yellow  color.  It  was  almost  insoluble  in  aqua  regia,  but  by  treating 
it  for  several  days  with  a  large  excess  of  this  solvent,  it  was  finally  brought 
into  ^lution.  A  trace  of  chloride  of  ammonium  was  added,  and  the  whole 
evaporated  to  dryness  and  sufficiently  heated  to  i*educe  the  gold.  Mixed 
with  this  were  microscopic  reddish  crystals,  which  were  dissolved  in  boil- 
ing water,  filtered,  the  filtrate  evaporated  to  dryness,  and  the  residue 
slightly  heated,  by  which  it  assumed  a  reddish  brown  color.  On  being 
fused  with  bisulphate  of  potash  it  gave  a  clightly  rose-colored  mass,  solu- 
ble in  water,  and  precipitated  yellow  by  ammonia.  From  these  reactions 
there  seems  to  be  no  doubt  that  the  yellowish  grains  are  rhodium-gold. 

Dr.  Honi  states  that  the  gold  received  from  Prof.  Gabb  came  from  the 
South  side  of  the  Island,  and  contained  about  95  per  cent,  of  gold.  Dr. 
Genth  remarked  that  some  of  the  gold  from  the  North  side  is  of  a  pecu- 
liar nature;  that  sevei-al  years  ago  a  lot  had  been  sold  in  this  city  and 
New  York  to  jewellers,  who  stated  that  they  could  not  work  it,  as  it  con- 
tained a  substance  unknown  to  them.  It  is  very  probable  that  this  was 
also  rhodium-gold. 

Dr.  Genth  communicated  the  result  of  panning  sand  and  gi'avel  of  the 
Delaware  River,  dug  from  a  cellar  at  lOfJ  Arch  street.  After  removing 
quartz  and  other  light  substances,  a  considerable  quantity  of  heavy  black 
.sand  remained,  which  contained  a  little  magnetite,  but  a  large  quantity 
of  titaniferous  iron  (menaccanite).  These  were  treated  and  dissolved 
with  chlorhydric  and  sulphuric  acid,  which  left  the  silicates  clean  enough 
for  further  examination.  These  consisted  principally  of  very  brilliant 
but  microscopic  zircons,  some  garnets  and  a  few  yellowish  green  grains 
of  the  appearance  of  chrysolite.  The  observed  mineral  generally  accom- 
pany gold,  but  not  a  particle  of  the  latter  could  be  found.  This  negative 
i*esult,  however,  does  not  prove  its  absence,  because  the  quantity  of  the 
sands  washed  was  not  large  and  they  did  not  come  from  the  bed  rock, 
where  they  ai*e  always  far  richer. 

Prof.  Cope  exhibited  a  portion  of  the  dorsal  spine  of  a 
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shark  of  the  genus  Asieracanihus  of  Agassiz,  from  New  Jersey, 
the  first  on  record  from  the  United  States  *  He  regarded  it 
as  contirmatory  of  his  theory  respecting  the  existence  of  beds 
of  Jurassic  age  in  that  State,  though  probably  of  small  extent. 
Prof.  Coj^e  made  some  observations  on  the  genus  Labides- 
thesj  Cope,  which  he  had  discovered  in  tbe  Clinch  Kiver,  E. 
Tennessee;  he  said  it  was  an  Atherinid,  having  considerable 
resemblance  to  the  Cyprinodont  genus  Belonesox^  having  a 
prolonged  prcmaxillary  beak. 

Pending  nominations  Nos.  651  to  659  were  read. 

The  Committee  on  the  Michaux  Legacy  reported  through 
Mr.  Price,  that  a  site  for  the  Oak  Grove  had  been  selected. 

The  Committee  on  the  Michaux  Ijegacy  have  the  satisfaction  to  report, 
that  in  pursuance  of  the  arrangement  made  between  this  Society  add  the 
Fairmount  Park  Commissioners,  the  latter  liave  lost  no  time  in  selecting 
a  site  for  the  Grove,  in  a  central  jxirtion  of  the  Park  westward  of  the 
Schuylkill,  on  the  Landsdowne  drive.  It  was  selected  with  a  view  to 
suitableness,  in  funiishinj^  the  kinds  of  soil  required  by  oaks,  both  up- 
land and  low  land;  dry  and  moist.  There  were  found  already  growing, 
'stately  oaks  of  a  century's  growth,  to  form  at  once  an  impressive  scene  of 
shade  and  sunlight,  to  become  more  dense  in  foliage  as  the  trees  recently 
planted  and  soon  to  be  planted,  shall  grow  and  expand  their  shade.  There 
have  been  planted  such  additions  to  the  previous  varieties  as  could  be  had 
near  this  city.  The  aiuiexed  report  of  John  C.  Cresson,  the  Chief  En- 
gineer of  the  Fairmount  Park,  shows  that  seventeen  difl'erent  kinds  of 
oaks  are  now  in  the  Michaux  Grove;  and  the  Park  Commission  have  au- 
thorized the  importation  from  France  of  all  other  species  that  will  live  in 
this  climate;  a  resource  to  us  for  the  grove,  largely  enriched  by  the  scien- 
tific labors  and  zeal  of  the  Messieurs  Michaux,  who  made  known  to  the 
world  the  great  variety  of  oaks  that  were  native  to  this  country. 


Philadelphia,  May  18th,  1870. 
Hon.  E.  K.  Prlce^ 

Chairman  of  Committee  on  ^Eichaux  Legacy. 

Dkak  Sir: — Under  the  arrangements  made  for  can-ying  into  eftect  the 
Will  of  the  late  F.  A.  Michaux,  a  grove  of  oak  trees,  named  the  Michaux 
Grove,  has  been  established  in  Fairmount  Park. 

•  In  tho  Proceedlncs  of  tiie  Acad.  Nat-  Scl..  PInln.,  No.  I,  for  Jan.-Aprll,  I-xTO,  at  page  13,  there 
Rubsfquently  appcare«l  tho  report  of  a  comuiuulcaliuu  on  Antcrvcanthut  ideriu*^  ujmle  by  Dr. 
Leidy,  at  a  meeting  hvM  March  22,  1670. 
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It  now  contains  one  hundi-cd  trees  of  tlie  following  species: 


Q.  palustns. 

Q.  pliellos. 

Q.  ])rinus  acuminata. 

Q.  robur. 

Q.  tinctoria. 


Quercus  alba.  >  Quer.  fastigiata  viriclis. 

Q.  bicolor.  Q.        Fulhamensis. 

Q.  c^rris.  Q.        laurifolia. 

Q.  coccinea.  '  Q.        Leana. 

Q.*  falcata.  Q.        niacrocari)a. 

(j.  fastigiata.  |  Q.        nigra. 

In  pursuance  of  authority  given  by  the  Park  Conmiission,  all*  other 
species  of  Oaks  that  will  live  in  this  climate  are  to  be  impoi-ted  from 
abroad,  chiefly  from  the  nurseries  of  France. 

Very  Resjwctfully, 

JNO.  C.  CRKSSON, 

Chief  Krujineer. 

The  following  resolution  was  then  passed: 

Re»ohedj  That  Mr.  Durand  be  respectfully  requested  to  make  known  to 
tke  widow  of  the  late  Andre  Franeois  Michaux  what  has  been  done  by 
this  Society,  and  the  City  of  Philadelphia,  through  the  Fairmount  Park 
Commissioners,  towards  the  carrying  out  the  views  of  this  lover  of  sylvan 
cultur«  and  benefactor  of  science,  and  towai*ds  holding  his  name  in  honor 
before  the  American  People  and  Scientific  World. 

The  resignation  of  Dr.  Wood  from  the  Presidency  of  the 
Society,  on  account  of  age  and  ill  health,  was  presented  by 
Prof.  Cresson.    When,  on  motion  of  Dr.  Rushenberger,  it  was 

Renolted,  That  the  Secretaries  be  requested  to  address  a  letter  to  Dr. 
Wood,  requesting  him  to.  withdraw  his  resignation,  hoping  that  he  will 
consent  to  remain  with  us  as  President  of  the  Society. 

Mr.  Fraley  informed  the  Society  that  Provost  Stillo  had 
l^een  requested  to  deliver  his  obituary  notice  of  Mr.  Binncy, 
Jun.,  before  an  audience  of  the  Union  League.  On  motion  of 
Prof.  Cresson,  seconded  by  Dr.  Coates,  the  MSS.  was  placed 
at  the  disposal  of  the  author. 

And  the  Society  was  adjourned. 
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Stated  MoHing^  June  17,  1870. 

Present  10  members. 

Mr.  Fralkv,  Vice  President,  in  the  Chair. 

Photographs  for  the  Album  were  received  from  Prof.  H.A. 
Newton,  of  Yale,  and  Dr.  Jarvis  of  Dorchester. 

A  letter  announcing  the  decetvse  of  Madame  Michaux  was 
read,  and  on  motion,  the  following  resolution  was  adopted 
without  debate. 

liemlted.  That  M.  Carlier  be  rcqiicstod  to  have  prepared  the  proper 
procuration  or  Letter  of  Attorney  from  this  Society  to  himself,  to  dispose 
of  the  rentes  or  public  loans  standing  in  the  name  of  this  Society,  being 
the  investment  of  the  Michaux  legacy,  and  to  make  deposit  of  the  pro- 
ceeds as  the  Society  may  hereafter  direct;  and  also  to  instruct  us  as  to 
the  manner  of  executing  the  procuration. 

A  letter  withdrawing  his  resignation  was  received  from  the 
President,  Dr.  Wood. 

Donations  for  the  Librarv  were  received  from  the  Museum 
at  Beunos  Ayres;  the  Carlo  Alberto  Observatory;  Berlin 
Academy;  London  Society  of  Antiquaries;  Essex  Institute ; 
B.  N.  n.  S.  Edmund  Quincv,  of  Dedham ;  the  Albanv  State 
Ijibrary:  N.  Y.  Lyceum;  Phil.  Acad,  of  X.  Sciences;  Frank- 
lin Institute;  Medical  Xews;  Mr.  Hector  Orr;  Dr.  Brinton ; 
the  U.  S.  War  Department,  and  the  Editors  of  Nature. 

Prof.  Joseph  Henry  returned,  by  request  of  the  late  Mrs. 
Bache,  the  MSS.  correspondence  of  Prof.  A.  D.  Bache  relating 
to  the  Society. 

Dr.  Brinton  returned  to  the  custodv  of  the  Societv  Dr.  Bv- 
ington's  MSS.  Choctaw  Grammar. 

Prof.  Frazer  oifered  for  pul)lication  in  the  Transactions  a 
chart  exhibiting  all  the  inetallurLiical  ])r()cosses  now  emploved 
at  Friberg,  in  Germany,  with  descriptive  text  by  Persifer 
Frazer,  Jun.,  which  was  reterred  to  a  Committee  consisting  of 
Dr.  Genth,  Prof.  Leslev  and  Dr.  ]^rid«:(;s. 

Prof  Cope  communicated  for  publication  in  the  Proceedings 
a  paper  entitled:  A  partial  synopsis  of  the  Ichthyology  of 
North  Carolina,  (see  next  number  of  I^roee«HlinL^<)  which  was 
referred  to  the  Secretaires. 
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Dr.  Gentli  made  some  remarks  upon  a  new  meteorite  from 
North  Carolina,  which  he  desired  to  be  considered  prelimi- 
nary to  a  description  and  full  analysis  of  the  same.  Prof. 
Kerr  had  forwarded  photographs  of  the  mass. 

Dr.  Genth  showed  also,  specimens  of  metallic  lead  and  me- 
tallic iron  from  Gold  tailings  on  Camp  Creek,  Montana  Terri- 
tory. The  place,  circumstances,  absence  of  all  meteoric  indi- 
cations, and  presence  of  gold  in  the  lead,  support  the  view 
that  we  have  here  a  genuine  discovery  of  lead  and  iron  in  a 
state  of  nature. 

Dr.  Genth  sliowed  pbotograplis  of  a  new  meteoric  iron,  weighing  alKiut 
twenty  pounds,  which  was  found  on  a  sinaH  mount  in  Rockingham  Co., 
N.  C. ;  he  made  some  preliminary  remarks  on  a  fragment  of  the  san^e, 
which  he  received  from  Prof.  W.  C.  Kerr,  State  Geologist  of  N.  C.v  The 
iroa  is  coated  with  a  crust  of  hydrated  sescjuioxide  of  iron.  A  polished 
portion  of  it,  after  etching  with  dilute  nitric  acid,  developed  the  Widraann- 
staedtean  figures,  and  showed  a  very  remarkable  structure  of  the  iron.  It 
is  composed  of  three  different  kinds  of  iron  ;  one  portion  of  it  is  quite 
homogeneous,  and  has  a  very  fine  granular  structure ;  if,  however,  the 
light  is  reflected  in  difterent  directions  it  shows  a  i)eculiar  glistening,  and, 
very  faintly,  lines  intei-secting  at  angles  of  about  6(P  and  120^  ;  this  same 
iron  runs  into  bands  of  not  over  0.5'"'"  diameter,  which,  at  another  por- 
tion of  the  iron,  intersect  at  angles  of  about  60.  The  space  between  the 
bauds  is  filled  with  an  iron  presenting  a  reticulated  structure.  Dissemi- 
nated throughout  the  homogeneous  iron  are  crystals  of  rJuibdUe,  but  few 
only  show  a  regular  arrangement.     A  preliminary  analysis  gave  : 

Iron 90.41  per  cent. 

Nickel  (Cobalt) 8.74 

Copper 0. 11 

Iron 0.27       **  ) 

J^lCKei  I^^^OOaii; U..J.,  j„  ^|,iyrhy.ii1c  acta. 

Phosphoiiis 0. 14        ''  j 

traces  of  a  quartz-like  mineral. 

A  sulphide  of  iron  of  a  pale,  brass  yellow  color,  and  great  hardness — 
probably  pt/rite  is  mixed  with  the  iron.  Dr.  Genth  intends  to  give  a  fuller 
account  of  this  interesting  meteorite  at  a  futunc  day. 

Dr.  Genth  also  showed  s{)ecimens  of  native  iron  and  nntioe  lead  from 
the  bed-rock  of  gold-plivcers,  and  covered  with  about  six  feet  of  gi-avel,  at 
Camp  Creek,  Montana  Territory,  which  have  been  discovered  there  by 
Mr.  P.  Knabe,  who  kindly  communicated  them. 

The  native  iron  is  found  in  small,  angular  fragments,  bi\t  slightly 
coated  with  rust;  the  largest  which  ho  has  seen  is  about  0.5  inch  in 
length.  Etching  with  dilute  nitric  acid  does  not  develop  any  Widmann- 
Mtoedtean  figures,  but  a  finely  granular  structure.     Mr.  Knabe  examined 
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it  for  nickel  and  cobalt  with  negative  results.  Associated  with  the  iron 
is  native  lead,  in  irregularly  shaped  rounded  and  flattened  pieces,  from 
the  size  of  a  pin^s  head  to  al>out  0.5  inch  in  diameter.  The  lead  is  coated 
witli  a  crystalline  crust  of  inassicot,  of  a  8ulj)hur  yellow  to  reddish  yellow 
color ;  some  pieces  aLso  show  very  brilliant  but  micro.scopic  crystals,  which 
may  be  ceru»»ite»  Acetic  acid  dissolves  this  massicot,  and  leaves  the 
metallic  lead,  which  then  shows  its  crystalline  stru(^ture.  A  small  piece, 
on  dis.solving  it  in  nitric  acid,  left  an  appreciable  quantity- of  ^02<2,  but  the 
solution  contained  no  silver. 

Prof.  Cope  made  some  observations  on  tlie  Reptilia  of  the 
Triassic  formations  of  tbe  Atlantic  reacion  of  the  United 
States.  lie  observed  that  thirteen  species  had  been  described 
and  referred  to  ten  genera.  None  of  these  had  been  referred 
by  their  describers  to  their  appropriate  orders,  and  he  had 
undertaken  an  investigation  of  them,  having  for  its  object 
such  reference,  as  well  as  the  determination  of  the  closer 
affinities. 

Three  of  the  si)ecies  he  proved  to  be  Diuosauria.  He  had  already  as- 
signed Mcgadactylus  and  Bathygnatluis  to  this  division,  and  would  now 
add  ('U'psysjiurus,  Li*a,  from  ovideiice  derived  from  an  ischium  discovered 
among  tlie  original  remains.     It  resembled  that  of  Megaductyhis. 

Of  the  remaining  ten  species,  he  was  saiislied  that  those  i-eferred  to 
Paluiosaurus  by  Emmons,  as  well  as  the  Compsosaurus  and  Eurydonis, 
were  founded  on  posteri(»r  teeth  of  Belodonts.  He  also  said  that  nothing 
was  to  be  found  in  the  descriptions  of  Rhytidodon,  Emmons,  and  Omo- 
saurns,  T.eidy.  to  distinguish  them  from  Belodon,  bo  which  genus  he  was 
inclined  to  refer  the  remains  wliieli  had  fallen  under  his  observation. 
Tlius,  three  spetnes  were  eertainly  to  be  distinguished  from  the  ten,  viz: 
Holodon  carolinensis,  Ennn.,  (Jihi/tidfuion,  Emm.,  '  Ccntctuoilon  nulratux^ 
Lea;  Hidodon  prisons,  Leidy,  {  Pahr'tftintna  cdrolincnsift,  Emm. ^  ?  Comjt- 
Kf/siturus  pri^/'un,  Leidy,  C^* /):<i/Ki(fin(s  peniiAyliuinii^un  in  ])art,  Eminonsi; 
Belodon  leaii,  P^nnnons,  ((.H('pnym(urun^  Lea.).  The  above  wei'e  not  as- 
.serted  to  belong  to  the  same  genus  without  dimbt,  but  that  evidence  to 
distinguish  them  was  y(;t  wanting.  He  added  a  foui-tli  species,  diseoveivd 
by  Chas.  >L  Wheatley,  in  the  Triassic  tracks  of  Pluiinixville,  Pennsyl- 
vania, whi<:li  was  apparently  distinct  from  the  above,  and  of  larger  .size. 
The  remains  preserved  were  dorsal,  lumbar  and  caudal  vertebne,  with 
costal  and  abdominal  ribs;  left  femur  and  fdiula  nearly  perfect;  portion  of 
pelvis;  nngueal  and  chevron  bones,  etc.  The  femur  measured  thirteen 
inches  in  length,  and  the  lumbar  vertebne  exhibited  slender  cylindric 
dia])ophysi;s,  which  bore  ribs  to  the  sacrum.  This  reptile  was  named 
Bdodon  Icptt/rus,  and  was  estimated  to  have  attained  a  length  of  about 
twelve  feet. 

Eleven  of  the  thirteen  species  being  thus  disposed  of,  thci*e  remained 
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the  Dicyuodon  rosmanis,  Cope,  and  RJidbdopelix  longUpiniBy  Cope.  The 
latter  he  had  formerly  suspected  to  be  a  Pterosauriaii,  but  he  thought  it 
more  likely  that  it  would  turn  out  to  be  a  Rhynchocephaliau  reptile. 

lie  called  attention  to  four  remarkable  vortebi'se  from  the  Cretaceous 
green  sand  of  New  Jersey,  which  were  characterized  by  the  possession  of 
enormous  pneumatic  foramina.  The  articular  extremities  of  the  extremi- 
ties were  rugose,  and  with  scarcely  any  dense  layer,  so  that  they  probably 
belonged  to  an  immature  animal,  and  were  to  bo  referred  to  the  sacml  or 
lumbar  regions.  If  they  belonged  to  the  latter,  they  indicated  a  coossifl- 
cation  similar  to  tliat  seen  in  many  birds.  That  they  were  not  dorsals 
is  indicated  by  the  lack  of  capitular  articulations.  The  pneumatic  foram- 
ina occupied  half  of  the  centrum  along  its  middle,  leaving  abutments  fore 
and  aft,  for  the  support  of  the  neural  arch,  which  was  lost  in  each  one. 
There  were  no  diapophyses.  The  neural  caucU  presented  a  deepening  and 
compression  at  the  middle  of  the  centrum,  and  a  rising  and  expansion 
near  the  articulations.  Centra  much  compressed  medially,  as  well  as 
conti*acted  upwards ;  articular  extremity  subtriangular,  with  rounded 
angles  and  notch  for  neural  canal  one-third  its  vertical  diameter.  Can- 
cellous tissue,  coarse,  but  much  Uner  than  in  Lselaps  ;  the  dense  layer  thin. 
The  total  length  of  the  four,  is  seventeen  and  a  half  inches,  the  shortest 
measuring  four  ;  the  otiier  three,  four  and  a  half  inches  in  length.  •  The 
complete  number  of  six  would  have  measured  six  inches  in  length. 

These  vertebi*8B  had  l>een  described  as  the  sacmls  of  a  young  Hadro- 
saurus  by  Leidy  (Cretaceous  Reptiles,  U.  S.,  p.  100;,  but  there  are  several 
reasons  for  dissenting  from  this  conclusion.  The  pneumatic  foramina  of 
the  sacral  nerves,  which,  however,  in  known  Reptiles  and  Birds,  issue 
between  the  neural  arches,  not  iMjneatli  them,  not  only  in  the  sacral,  but  in 
the  lumbar  and  other  vertebne.  The  reasons  for  questioning  their  perti- 
nence to  Ha<lrosaurus  were,  first :  the  genus  Mcgadactylus  presents 
similar  large  pneumatic  foramina,  and  they  occur  in  both  the  caudal  and 
lumbar  vcitebrie  ;  the  lumbar  and  caudal  vertebi*a;  of  two  s|)ecies  of 
ILidrosaurus  are  known,  and  do  not  present  any  pneumatic  foramina 
whatever,  which  would  scarcely  be  the  case  were  the  present  vertebne 
sacrals  of  Hadrosaurus.  Second  :  they  form  too  long  a  series  for  the 
known  ilium  of  Hadrosauiois.  From  the  approximation  of  the  facets  for 
the  sacral  diapophyses  in  the  tyi)e  si)ecimens  of  H.  foulkei,  it  would  ap- 
pear that  those  vertebi-aj  had  somewhat  the  shortened  fonn  of  the  caudals. 
Yet  the  present  animal  appears  to  be  a  young  one.  Third  :  the  structure 
is  in  several  respects  more  Megfilosaurian  than  Iguanodontine.  Thus  the 
alternate  enlargement  and  contraction  of  the  neural  canal  is  seen  in  Palajo- 
saurus  and  Clepsysaurus  ;  the  neural  arches  api)ear  to  have  alternated 
above  the  articulations  of  the  centra.  The  pneumatic  foramina  exist  in 
Laelaps,  but  of  reduced  dimensions. 

In  respect  to  tlie  presence  of  the  foramina  just  mentioned,  there  is  a 
resemblance  to  the  Ornithopsis  hulkei,   recently  discovered  by  Seeley, 
though  here  the  comparison  ends.     In  that  form   the  cancellous  textuie 
of  the  centrum  is  extremely  o\Hi\\  and  light,  and  composed  ^'of  enormoi 
A.  p.  8. — VOL.  xr.— 73e 
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brjneycMD>>-Uke  oelU  of  irre^niUr  polygonal  f*>nii— fii^r  tbe  most  put  loai; 
in  the  direct  K^n  of  the  lenj^L  of  the  cent  ram.  and  diTukd  br  excccdinglj 
tliin  and  com|#act  filial  of  bone."  etc.  The  stmctme  in  the  satject  of 
the  aU^ve  description  U  ^p^mgy  and  lif^ht.  bat  much  closer.  L«lap»  o&en 
a  much  (:\*r*^:T  resemblance  to  Omithop$L«  in  its  exoeedin^r  coarse  ttmc- 
tare  :  while  in  Mega/iactylas  lambar  rertebne  appear  to  be  absoiolelj 
liolU»w. 

Ha<l  Dr.  Jv^ley  l^een  acr|uainted  with  these  <!enera.  be  would 
probably  have  referred  Omithop3»L«  to  the  Goniopod  DinoAaoria.  rather 
than  to  the  Omith^Mauria,  Prof.  Cope  added  that  he  had  already  ■  Aog. 
1H69,  piibll<«lied  the  view  that  the  bone  described  prerioadv  as  a  qnad- 
ratum  of  Ijipiamxlon.  the  type  of  Seeley's  Omithopsis  ,  was  evidentlj  not 
a  cranial  bone,  and  that  he  had  always  supposed  it  to  be  a  Tertebra. 

The  reptile  represented  by  the  alxive  Tertebne  wa*  named  PMumaU 
nrfhruM  p^JorfuM;  the  iKrs^idbility  of  its  being  found  to  be  OmithotanMM 
lieing  entertainecL  tliou^h  the  near  reMi-mblanoe  of  the  bones  to  those  of 
a  tort^^ine  could  not  lie  overl«><jke<l.  The  s|iecimens  were  discovered  l»y 
Dr.  John  H.  Slack,  in  Monmouth  Co..  N.  J. 

Prof.  Cope  exhibit<;d  also  seven  Australian  skulls  and  one 
Maori  .skull,  jirobably  the  first  s.»en  here. 

Pending  nominations,  Xos.  6ol  to  009  were  read. 

And  the  S«x:iety  was  adjourned. 


Staif'.d  M^-'d'uuj.  J'lhj   ir>,    1^7<^. 

I^resent,  four  nieiiib(»rs. 

1)R.  (Jknth   ill  the  (.'hair. 

Letters  of  envoi  were  received  I'ruiii  various  correspond- 
ents.    " 

Letters  of  acrknowledgcment  for  the  receipt  of  Xo.  83  were 
r(iceiv(*d  from  tlie  Essex  and  Smitlisonian  Institutes,  ^[ass;i- 
eliusetts,  New  York,  New  Jersey,  and  (ie<)r;iia  Historical  So- 
(tieties,  Ciirnbridge  Museum,  and  New  Yt^rk  Lyceum;  Xos. 
77  to  HO,  K.  Danish  Socictv :  77  and  XIII.  2,  Zool.  Bot.  Soc, 
Vienna;  78 — 80,  Physical  Society,  Berlin;  70— 80,  Xassiiu, 
X.  H.  Association. 

Donations  for  the  Library  were  received  from  the  Acade- 
mies at  St.  Petersburgh,  Berlin,  and  San  Francisco;  the  Insti- 
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tutes  at  Salem,  Albany,  Philadelphia,  Baltimore  and  Wash- 
ington ;  the  Societies  at  Konigsberg,  Vienna  (Zool.  Bot.  and 
Anthropological),  Leipsig  (P.  Jablon.  and  R.  Saxon),  Gcirlitz, 
Berlin  (Geological,  Physical  and  Horticultural,)  Bremen, 
"Wiesbaden,  Bonn,  Strasbourg,  Bordeaux,  London  (R.  Astro- 
nomical and  Chemical),  and  Leeds;  the  Observatories  at  Mu- 
nich,  Montsouris  and  Oxford;  the  Universities  at  Li^ge;  the 
Museums  at  Salisbury  and  Cambridge,  Mass.;  the  Italian  Geo- 
logical Commission;  MM.  Manjini  and  Denra;  American 
Medical  Journal;  Messrs.  Elihu  Thompson  and  A.  Gebow ;  the 
International  Exposition  Commission  at  Washington,  and  the 
editors  of  "  Nature  ; "  and  the  Chinese  Recorder  at  Foo- 
chow. 

The  death  of  Sir  James  Clark,  of  London,  aged  82,  wan 
announced  by  the  Secretary: 

The  committee  to  which  was  referred  the  Chart  of  Frei- 
berg processes,  by  Percifer  Frazer,  Jr.,  reported  in  favor  of 
its  publication  in  the  Transactions,  which  was  so  ordered. 

Prof.  Cope  communicated  for  the  Proceedings,  a  Register  of 
Meteorological  Observations  made  at  Bois  Chene,  near  Port 
au  Prince,  Hayti,  by  Prof.  A.  Ackerman,  Phys.  Sciences 
National  Museum. 

Communications  respecting  the  Michaux  Legacy,  and 
respecting  Mr.  Peale's  Cabinet  of  Antiquities,  were  made  to 
the  meeting. 

Nominations  Nos.  651,  652,  654,  655  were  postponed. 

The  ballot  boxes  being  examined  by  the  presiding  officer, 
the  following  persons  were  declared  duly  elected  members  of 
the  Society : 

Dr.  C.  W.  Boekh,  of  Christiana,  Norway. 
Dr.  Wm.  Pepper,of  Philadelphia. 
Rd.  E.  R.  Beadle,  of  Philadelphia. 

And  the  Society  was  adjourned. 


Juiii.- 7.  l*«T<i.]  "C)  [tope. 


A  PARTIAL    SYNOPSIS    OF    THE  FISHES  OF  THE  FRESH 

WATERS  OF  NORTH  CAROLINA. 

By  Edw.  D.  Cope.  A.M. 

Uftnd  before  the  Auter.  Phihsophienl  Society^  June  7,  1870. 

The  material  ou  wljicli  tlie  present  iiivcisti^tion  is  based  was,  for  the 
moHt  part,  procured  l»y  the  writer  during;  the  autumn  of  1869.  A  journey 
from  the  Cumlx^rlaiul  Mountains  of  Tennessee  to  the  ocean,  offered 
opportunity  for  making  coUeetioiLs  in  the  waters  of  tive  hydrographic 
iKisins,  viz.  :  thr>se  of  the  Cumberland.  Tennessee,  Catawba,  Yadkin  and 
Ncuse.  The  streams  of  the  Tennessee  examined  were  the  Clinch  and 
Fi-ench  UiYiad  :  the  fonner  in  a  tributar>'  called  Coal  Creek,  in  Anderson 
Co.,  Tenn.;  the  latter  at  various  i>oints,  both  in  the  mountainous  part  of 
its  course,  and  in  the  ehtvated  and  Hat  valley  of  Henderson  Co.,  where  it 
takes  its  rise.  A  small  seine  with  fine  meshes,  kindly  lent  me  by  the  ad- 
ministration of  the  Smithsonian  Institution,  was  used  in  the  smaller 
Htn?ams ;  and  fishermen's  apparatuses,  esi>ecially  weir  tnii»s,  fumislied 
most  of  the  si)ecies  inhabiting  the  river  channels.  Passing  many  of  the 
latter  at  the  time  of  year  when  the  migratory  fishes  were  descending,  the 
writer  was  able  to  examine  and  pnn'ure  them  in  great  numliers.  The 
opportunity  of  w»eing  fishes  in  life,  it  is  believeci,  is  no  small  aid  to  their 
proi>cr  siMicific  detenni nation. 

ACANTIIOPTP]RYGII. 

PERCA,   Linn. 
1.  Pekca  flavescens,  Cuv. 


Ncuse  River. 


ROCCUS,  Gill. 
2.  Roccxs  LI  >^:  AT  ITS,  Bloch. 


Neuse  River. 


STIZOSTEDIUM,  Raf. 

3.  Stizostedium  ameuicancm,  C.  V. 

This  is  the  largest  PeiToid  of  the  Western  waters,  occasionally  attain- 
ing a  weight  of  H5  lbs.:  no  specimen  of  more  than  10  lb.  came  under  my 
obsei-vation.  It  loves  the  most  l>oisterous  and  nipid  sti-eams,  ascending 
them  to  near  their  sources,  liaving  much  the  iiianiiei-s.  and  haunting  the 
winie  waters  as  the  trout,  but  of  iiiucli  more  voracious  habits.  Its  swift- 
ness enables  it  to  take  tlie  black  jierch  iMicopterus  tasciatus)  with  ease, 
thougli  that  fish  is,  after  it,  iinurli  the  most  powerful  swimmer  of  the 
rivers  it  inhabits.  I  took  two  from  the  stomach  of  a  Luciopcrca  of  eight 
pound*?,  one  of  which  weighed  2J  lbs.  Suckers  are  used  as  bait  in  taking 
them  by  \\m\\i ;  but  tlie  nnwle  in  which  large  specimens  are  most  readily 
taken  is  l»y  shooting.  Wlien  the  Luciopcrca  has  gorged  himself,  he  socks 
some  shallow  bayou,  and  lies  in  a  sluggish  state,  digesting  his  meal.    Then 
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the  gun-fislicrman,  concealed  in  a  tree  close  by,  makes  sure  of  liim.  It  is 
the  most  valued  food-fish  of  the  French  Broad,  the  flesii  being  very  tender 
as  well  as  rich. 

Without  tlie  opercular  armature  of  the  Percae,  its  chief  defence  is  in 
its  numerous  and  powerful  canine  teeth,  with  which  it  makes  serious 
wounds  on  the  hands  of  the  unwary  fisherman.  The  common  name  on  the 
French  Broad  is  **Jack." 

4.  Stizostedium  salmoneum,  Raf. 

Tliis  fine  species  was  described  to  me  as  an  inhabitant  of  the  French 
Broad,  though  I  did  not  see  it.  As  elsewhere,  it  is  called  Salmon.  A 
species  of  this  genus  occurs  also  in  the  Neuse. 

ETIIEOSTOMA,  Raf. 

5.  Etheostoma  NEVisEysE,  Coi)e. 

Proc.  Amer.  Philos.  Soc.,  18T0,  p.  2(51. 
Turbulent  waters  of  the  Neuse  River. 

0.  Etheostoma  maculatum,  Girard. 

Putnam  Bull.  Mus.  Comp.  Zool.,  Cambridge,  No.  I.  Cope.  Proc.  Am. 
Pliil.  Soc.,  1870,  202.  Iludropterus  maculatusj  Girard.  Proc.  A.  N.  S , 
Phil.,  1859,  100. 

Abundant  in  the  rapid  waters  of  Buck  Creek,  which  empties  into  the  Ca- 
tawba, in  Marion  Co.,  N.  Ca. 

HYPOHOMUS,  Cope. 

« 

Oottogaster,  Cope,  Jouni.  Acad.  Nat.  Sci.,  Phila.  1869,  210,  not  of 
Putnam. 

The  name  Cottognster,  my  friend  Prof.  Putnam  informs  me,  was  ap- 
plied to  species  of  the  type  of  Boleosoma,  It  is,  therefore,  inapplicable 
to  the  C.  aurantiacus,  to  which  I  apply  the  above  generic  name.  The 
characters  of  the  genus  have  been  pointed  out  as  above  cited.  They  are 
those  of  Etheostoma,  excepting  the  median  ventrjil  series  of  shields,  which 
are  here  wanting. 

7.  IIypohomus  aurantiacus,  Cope. 

Jour.  Acad.  Nat.  Sci.,  Phila.,  1868,  211. 

One  specimen  from  the  French  Broad  River,  in  Madison  Co.,  North 
Carolina,  measuring  4  inches  8  lines  in  length,  more  than  twice  the  size 
of  the  types,  and  larger  than  any  species  of  the  Etheostomine  group,  ex- 
cepting Percina  cnprodes.  Color  in  life  bright  yellow,  with  a  black  lateral 
band,  and  a  few  brown  spots  on  each  side  of  the  dorsal  fin. 

P0ECILICTHY8,  Agass. 

8.  PoEciLiciiTUYs  vitreus,  Cope. 

Pi-oceed.  Am.  Phil.  Soc.  1870,  253. 

This  species  is  quite  translucent  in  life.    The  only  specimen  taken  was 
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adult,  and  exliibited  ovaries  well  filled  with  well  developed  ova.  Seven 
^p*ecn  dorsal  spots,  and  eight  or  nine  linear  spots  on  the  sides,  of  the  same 
color. 

Walnut  Creek,  a  tributary  of  the  Neuse  River. 

9.    POECILICTHYS    FLABELLATUS,  Rof. 

Cope,  Jour.  A.  N.  Sci.,  Phil.,  1808,  213.  CatonotuSy  Agass.,  Putn. 
Bull.  M.  C.  Zool.,  I. 

Var.  Cope,  Proc.  Am.  Phil.  Soc.,  1870,  203. 
From  the  Catawba  River. 

10.    PoECILICnTHYS  VULXERATU8,  Cope. 

Pi-oceed.  Am.  Phil.  Soc.,  1870,  266. 

A  beautiful  sj)ecie8  from  the  Warm  Springs  Creek,  Madison  Co.,  N.  Ca., 
a  tributary  of  the  Fi-ench  Broad  River. 

11.  PoEciLicnxnYs  rufilikeatus,  Cope. 

Loc.  cit.,  267. 

Abundant  in  the  same  localities  as  the  last,  and  one  of  the  most  ornate 
species  of  the  genus. 

12.  Poecilichthys  zonalis,  Cope. 

Jour.  Acad.  Nat.  Sci.,  Phil.,  18G8,  212,  Tab.  xxiv.,  f.  1. 
French  Broad  Kiver. 

BOLEOSOMA,  DeKay. 
Cope,  Proc.  A.  P.  Soc,  1870,  2G8. 

13.    BoLKOSOM.V    EFFUI.GEX8,   GilUnl. 

Cope,  1.  c.     ArUna  effulf/ens,    Giranl.     Proc.    Acad.    Xat.  Sci.,   Phil., 
1850.  (>4. 
Deep  River,  Guilfoi-d  Co.,  North  Carolina,  from  Samuel  C.  Collins. 

14.    BOLEOSOMA   MAt'ITLATICEPS,   CopC. 

Proc.  A.  p.  Soc,  1870,  209. 

Upper  waters  of  the  Catawba  River. 

IIVOSTOMA,  Ajrass. 

Cope,     Jour.  A.  X.  Sci.,  Phil.,  18G8,  214. 

15.  Hyostoma  cymatoguammum,  Abbott. 
French  Broad  River. 

3IICR0PTERUS,  Lac 
Urt/stcs,  Cuv.   Val. 

1(5.  MuKorTEKi'j?  FAbci ATI'S,  DeKay. 

Apparently  not  found  east  of  the  great  Water  Sheil :  I  only  obtained 
it  in  the  state  in  the  French  Broad.  Also  from  the  Clinch  and  the  Cum- 
berland. 
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17.    MiCROPTERUS  NI0RICAK8.    Cuv. 

The  green  bass  is  abundant  in  all  the  rivers  of  tlie  State.  1  have  it  from 
the  Neuse,  Yadkin,  Catawba,  upper  and  lower  French  Broad,  and  from 
the  Clinch  in  Tennessee.  Specimens  from  the  Neuse  and  from  near  Nor- 
folk, Virginia,  six  in  number,  differ  from  those  of  the  other  rivers,  in 
liaving  a  deeper  body,  and  generally  longer  and  more  prominent  man- 
dible. The  depth  enters  the  length  2.75  times ;  in  the  more  western  fomis 
always  3.25  times  ;  in  the  former  it  is  greater  than.the  length  of  the  head, 
in  the  latter  it  is  considerably  less.  Other  differences  are  not  discoverable 
and  I  regard  it  as  a  marked  variety  only. 

POMOXYS,  Raf.,  Agass. 

18.    POMOXYS  HKXACANTHDS,  C.  V. 

Neuse  River. 

Numerous  specimens  of  this  species  and  the  Pomoxys  storerius  from 
Leavenworth,  on  the  Missouri  RiVer,  from  Saml.  H.  Edge. 

CENTRARCHUS,  C.  V. 

19.  Centrarchus  iRiDEUfl,  Cuv.,  Val.  * 

Vol.  III.,  p.  89,  Holbrook  Ichth.  S.  Ca.,  18,  Tab.  III.,  fig.  1. 

From  the  Neuse  River.  A  si)ecimen  presenting  an  additional  dorsal 
and  anal  ray,  as  compared  with  the  description  of  Cuvier  and  ViUonci- 
ennes ;  but  Holbrook  adds  one  to  the  anal  spines,  thus  agreeing  with 
anal  foimula  D.  xii.,  14,  A.  viii.,  15.  Of  a  brilliant  pea  green  in  life, 
without  ocellus  on  second  doi^sal,  as  described  by  the  above  authors.  Soft 
dorsal  and  anal,  with  narrow,  blackish  bars.  Not  probably  specifically 
distinct  from  specimens  in  Mus.  A.  N.  Sci.,from  South  Carolina. 

AMBLOPLITES,  Raf.,  Agass. 

20.  Ambloplites  rupestris,  Raf. 

Cfntrarchu9  (P)Uiun^  Cuv.  VjiI. 

Abundant  in  the  French  Broad  and  head  of  Cumberland  ;  none  found 
east  of  the  Alleghenies. 

CH^NOBRYTTUS,  Gill. 

This  genus,  for  which  I  have  reserved  the  above  name,  is  equally  allied 
to  LepomU  and  Amhloplitea.  It  agrees  with  the  first  in  its  entire  and 
rather  produced  operculum,  and  thi-ee  anal  spines,  but  diflei*s  .matxjrially 
in  possessing  the  additional  maxillary  bone  of  the  latter,  Centrarchuit,  Po- 
fnoxyn,  etc.  Gill  defined  it  in  consequence  of  its  palatine  and  lingual  den- 
tition, charactei*s  which  exhibit  various  grades  of  imperfection  to  entii-o 
extinction  in  the  typical  Lcpomes.  Hence,  in  my  view  of  fresh  water 
fishes  from  the  Allegheny  region  of  southwest  Virginia,  I  united  Lepomis, 
Bryttus,  and  Chsenobryttus.  I  now  discover  the  importance  of  the 
presence  or  absence  of  the  additional  maxillary  bone,  which,   with  the 


cniar^iiiatiuu  of  the  oin'iriilum  previously  i)ointcd  out,  enables  me  to 
(letine  tlie  genera  more  Batisfactorily  than  my  prodecossors.  Thus  they 
may  l>e  arranged  in  four  groups. 

I.  Operculum  emarginate  ;  a  sui)emumerary  maxillary  bone  : — Microp- 
terus,  Ambloplites,  Pomoxys,  Centrairehuis  Acautliarcbuii,  Eimeacantliiu 
(?)  Hemioplitcs. 

II.  Operculum  emarginated  ;  no  supernumerary  maxillary: — Meso- 
gonistiuK. 

III.  Operculum  entire,  produced ;  an  ailditional  bone  attached  to  the 
maxillary: — Chajuobryttus. 

IV.  Operculum  as  last  ;  no  supernumerary  maxillary  :  —  Lepomis, 
Pumotis. 

21.  Cn-«xoBRYTTrs  oiLiJi,  Coi>e. 

Lepomisi  ffi'flu\  Cojk).     Jour.  Acad.  Nat.  Sci.,  1808,  22."). 

This  siK»cies  is  exceedingly  common  in  all  the  streams  of  North  Caro- 
lina east  of  the  Allegheny  Mountains.  It  does  not  occur  in  the  French 
Broad.  All  the  specimens  have  clouded  nuirkings  on  the  sides,  which  in 
the  young,  are  broad,  distinct  olive-brown  cross-bands,  which  embrace 
])ale  spots,*  giving  a  cluiin-like  pattern.  Fins  blackish,  cross-barred  ;  four 
brown  bands  radiating  backwaixls  from  orbit.  Iris  bright  red.  The  spe- 
cies is  rarely  seen  moi'c  than  live  inclies  long,  and  j>it'fei*s  rather  still  waters. 
It  bites  the  hook  very  readily,  and  is  called  the  red-eyed  bream  on  tlie 
Cat4iwba. 

The  C.  ininenpnR,  Cojh',  possesses  the  additional  niaxillar>%  and  I  have 
no  doubt  the  (■.  nnUmopA  idiU's  tyi»e..,  ainl  the  C.  rhuryhdi:^^  Coin.*,  though 
I  have  not  been  able  to  verify  it  on  the  latter. 

ENXEACANTlirS,  Gill. 

Jour.  A.  N.  Sci.  Phil,  1H(H,  218. 

22.  Knxkacaxtius  (H  ttatis,  Morris. 

Proceed.  Acad.  Nat.  Sci.,  Phila.,  IHoH,  p.  :{. 

Aluindant  iu  the  Neuse  Kiver  in  still  water,  as  in  Virginia  and  New 
Jersev. 

LEPOMIS,  Paf. 

2IJ.  LEroMis  urnKK'ArnA.  Holbr. 

This  marked  spe<ries,  the  southern  representative  of  the  L.  appentUx 
is  very  coniuion  in  the  hydro^^raphic  basins  of  the  Catawba,  Yadkin  and 
Neuse.  In  life  the  secon<l  dorsal  and  caudal  tins  are  red,  and  thei*e  is  a  bay 
spot  at  the  base  of  i?aeh  scale  forinin*^  interrupted  stripes.  Flap  of  oi>er- 
cuhnn  black,  the  continuation  of  a  dark  shade  from  the  preoj>erculum, 
which  is  bonlered  above  and  below  by  a  blueband  ;  two  blue  lines  on 
oiMircuUun  Indow  the  hitter. 

24.  LicroMis  meoalotis,  Raf. 

L.  inchor  Cuv.  Val. 

P>om  the  ui)i>er  waters  of  the  Ficncli  broad. 
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There  are  sevei'al  species  allied  to  the  present,  which  may  be  distin- 
guished, as  follows : 

Scales  4—35—11. 

Dorsal  spines  short,  longest  equal  muzzle  and  orbit  to  pupil ;  mucous 
cavities  small ;  eye  four  times  ^  in  head  with  long  flap,  which  is  black, 
i*ed  bordered  below  and  l>ehind  ;  anal  spine  reaching  base  last  anal  ray. 

L.    PELTASTE8. 

Scales  5-7—36^7—2-14. 

Spines  of  dorsal  shorter,  equalling  muzzle  and  half  orbit ;  thiixi  spine 
of  anal  not  reaching  base  of  last  anal  ray  ;  ear  flap  long,  blue  edged  be- 
low ;  pectoral  scales  large;  a  spot  on  second  dorsal.  L.  megalotis. 

Spines  etc.,  as  above ;  pectoral  scales  small,  no  spot  on  second  dorsal. 

L.  c.  41 — 4.  L.  NiTiDUS. 

Spines  longer  than  the  above,  dorsal  equal  muzzle  and  orbit  .5  or  head ; 
anal  reaching  base  last  ray ;  opercular  flap  very  small  not  lighter  mar 
giued  ;  spot  on  second  doi*sal. 

L.    C.    36 — 9.  L.    NOTATUS. 

Spines  longest,  moi-e  than  muzzle  and  orbit ;  anal  extending  beyond 
last  anal  ray  ;  ear  flap  very  shorty  not  light  margined  ;  spot  on  second 
dorsal.  L.  speciosus* 

Eye  .38  of  head ;  scales  7 — 47 ;  spines  long,  equal  muzzle  and  orbit ; 
anal  itiy  extending  l>eyond  base  la,st  anal ;  oi>ercular  flap  veiy  small ;  spot 
on  second  dorsal.  L.  ru rpurksckj^s. 

Lepomis  nitiduSj  Kirtland. 

L.  megalotis,  var.  B.  Cope  Journ.  A.  N.  Sci.,  Phila.,  1865,  p.  220. 
Common  in  Coal  Creek  a  tributary  of  the  Clinch  River  ;  not  seen  in 
I^orth  Carolina. 

25.  Lepomis  notatus,  Agass. 

Amer.  Jouni.  Sci.  Arts,  XVII,  302. 

This  species  is  allied  to  the  L.  ardesiatu^,  Cope  (1.  c,  p.  222),  but  its 
scales  are  larger,  thei-e  being  but  36 — 0  on  the  lateral  line,  and  13  l^low 
it,  while  there  ai-e  45,  with  17  below,  in  the  latter.  The  eye  is  also  larger, 
entering  the  head  only  three  times,  while  it  is  measured  four  times  by  the 
same  in  on  L.  ardesiacus  of  the  same  size. 

The  general  form  is  elongate  oval,  the  front  of  dorsal  region  steep,  the 
muzzle  conic  and  not  obtuse.  Eye  large  and  round,  its  diameter  measur- 
ing muzzle  and  half  itself,  and  .2  more  tlian  interorbital  width  :  R.  D.  X. 
11,  A.  III.  10,  Depth  2.83  times  in  length  to  end  of  latenil  line.  Four 
rows  scales  on  cheek  ;  i>o  palatine  teeth.  Scales  above  lateml  line,  Ave 
large  series  and  one  small  one.  Lengtii  3.  5  inches.  Color  uniform  green- 
ish brown,  below  yellowish  ;  no  band.  No  red  on  the  very  small  opercular 
spot.     Fins  not  cross-barred 

Very  abundant  in  the  upper  French  Broad  River,  North  Carolina,  and 
the  tributaries  of  the  Clinch,  East  Tennessee. 

•LBP0MI5   8FECI08CS,  Glrard.  L.  hero9  GirarU.    L.  lonyitpini  ,  Cope,  Journ.  A.  X,  £ci.,  1868.  2*): 
IVoni  Texas. 

A.  P.  9. — VOL.  xr. — 74e 
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TluA  is  probably  Agiissiz  species  as  above,  but  the  orange  on  the  opercu- 
bir  flap  scarcely  extends  iM)stcrior  to  the  black  si)ot,  and  is  easily  lost 
Hi^lit  ol*  in  Hpirits. 

26.  Lepomis  puhpurescess,  Cope. 

Spt'rien  flora. 

TU'iH  \h  an  olovattKl  compressed  fish,  with  verj'  small  or  nidimental 
opecnlar  llai>,  like  the  L.  nntafus^  L,  arde^iarutt  and  L.  Jiephelug,  It  is 
Himilar  to  the  fii'st.  and  diflVrent  fi-om  the  L.  ardesituun  in  its  large  eye, 
which  ei iters  the  head  scarcely  three  times,  and  the  interorbital  width  .75 
times,  but  af^ixH's  with  the  latter  in  its  small  numerous  scales.  Thus 
then*  aiv  six  rows  of  equal  scales  above  the  lateral  line,  ami  one  small  one, 
and  IT  t>n  the  lateral  line  and  13  l>elow  it ;  (in  the  L,  nrde$iacu»  there  are 
17  Im'Iow  it.^  Depth  2.2.")  to  2.Ji3  in  length  (exchis.  caudal  fin.)  The 
spinous  rays  of  this  fish  are  nearly  as  long  as  in  the  L,  speeionus.  The 
caudal  fin  is  lon<^er  than  usual,  etpialling  at  least,  the  head.  Length  of 
hitler,  three  times  in  length  oflxMly  -  head.  Six  rows  scales  on  the  cheek. 
Length  thive  inches.     Mucous  cavities  small. 

Color  in  life  a  p:ile  silvery  lilac,  darkest  in  four  or  five  vertical  shades 
II cross  the  sides,  which  disapi)car  in  alcohol.  Fins  unicolor  except  dark 
shades  on  middle  (»f  anal,  and  second  dorsal  and  edge  of  caudal,  with  a 
black  si>ot  at  lower  posterior  porti<m  of  second  dorsal. 

Abundant  in  a  tributary  (»f  the  Yadkin  River  in  Hoane  County,  North 
Carolina. 

A  deep  stout  spccicsof  small  size,  di>tinguishcd  for  its  large  scales,  short 
spines  and  bright  color;  nnu:<ms  caverns  small.  Eye  large,  equal  muzzle, 
four  times  in  length  of  head  with  longoju'rcular  tlaj>.  Just  ecjual  interorbital 
width.  Head  with  flap  2..*i  times  in  length;  depth  2.1  times  in  same.  Cau- 
dal tin  and  pedinicle  considerably  more  tlian  one-third  the  length.  Longest 
<lorsal  spine  e«pial  from  end  nnizzle  to  middle  of  pupil ;  longest  anal 
reaching  base  last  anal  ray. 

Five  rows  seales  on  cheek,  threr  largo  and  two  small  rows  above  latei^l 
line  ;  tlK»st'  of  middle  of  sides  larger  than  those  on  lower  part.  The  pn»- 
lile  is  regularly  desirending  to  end  of  nnizzle  :  fnnit  but  little  concave. 
Kailii  1).  X.  11.  A.  III.  10.     Length  tinve  imlies. 

Color  ab(»ve  golden  brown,  sides  and  belly  golden,  top  of  head  blackish. 
Larg*'  black  oj)ercular  si)ot,  red  margintrd  below  and  behind.  I  dor.sal  fin 
blaekish,  11  I),  blackish  at  basi*  orange  abovt»,  anal  similar,  caudal  blackish, 
ventrals  nu^re  or  less  blatik.  The  pectoral  tins  do  not  <inite  roach  the 
base  »»f  the  anal  tin. 

Tiiis  sj)M'ies  is  from  the  Huron  Hivcr.  Michigan,  whence  it  was  procuiXMl 
throui^h  the  kindness  of  my  friend  Prof.  AU^xander  Winchell,  Ann  Arbtn-, 
Michigan.  Its  relationships  are  to  the  L.  or  Hiatus,  Cojh?,  but  in  that 
Hpe<'ies  the  eye  is  smaller,  and  the  tail  and  i>edun(le  are  .WM  of  the  length. 
In  L,  aiKtrjalliiiu^  the  mucous  (javerns  are  much  larger. 
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POMOTIS,  Cuvier. 

27.   POMOTI8  MACULATU8,  Mitcliill. 

Morons  Mitchill,  P.  vulgariSy  Ilolbr. 

From  all  the  rivers  of  North  Carolina  east  of  the  Allegheny  Range. 
Identical  with  specimens  from  Pennsylvania  and  ^lichigan. 

URANIDEA,  Dekay. 

28.    UrANIDEA  CAROLINJi,    Gill. 

Proc.  Bost.  Soc.  Nat.  His.,  18C1.  41. 

Abundant  in  the  French  Broad  River  in  Madison  County,  North  Caro- 
lina. 

APHREDODIRUS,  Lesueur. 

29.  Aphredodirus  bay  anus,  Gilliam. 

Journ.  A.  N.  Sci.,  Phila.,  IV,  81,  pi.  Ill;  Dekay,  N.  Y.  Fauna,  Fishes 
p.  35,  pi.  xxi.,  fis.  62. 

Abundant  in  sluggish  waters  tributary  to  the  Neuse  River  in  Wake 
County,  North  Carolina. 

LABIDESTHES,  Cope. 

Fam.  Atherinida.  Premaxillary  bones  prolonged  anteriorly  into  a  roof- 
8hax)ed  beak  of  elongate  form,  moderately  projectile;  reaching  posteriorly 
to  the  line  of  the  orbit :  its  teeth  in  several  series.  Mandible  as  long  sla 
the  muzzle.     No  palatine  teeth. 

This  genus  differs  from  Chirostoma  (Atlierinopsis,  Blkr.)  in  the 
duck-like  muzzle,  which  is  almost  exactly  like  that  of  the  Delonesox  belt- 
zanus,  though  shorter.  Like  it,  the  prcmaxillaries  are  not  coossified, 
and  are  separated  on  the  superior  surface  by  a  groove  between  the 
median  i)ortions.  The  general  characters  remind  one  so  of  Bclonesox,  as 
to  strengthen  the  belief  in  the  close  relati6nship  existing  between  Atheri- 
ridie  and  Cyprinodontida;,  though  the  form  is  Acanthojiterygiau,  and  the 
latter  Malacopterygian.  ' 

Labtdesthes  sice  ul us.  Cope. 

Chirostoma  siceulum,  Cope.     Proc.  Acad.  Nat  Sci.,  Phila.,  I860,  p.  81. 
Fonn  slender,  the  depth  contained  in  the  length  (without  caudal  fin) 

p.^   '  seven  times;  the  length  of  the 

°'    '  head  4.33  times  in  the  same. 

The  eye  is  large  and  round, 
contained  3.6  times  in  the  head, 
1.5  times  in  the  length  of  the 
muzzle  and  once  in  the  intt'r- 
orbital  space.  The  top  of  the 
head  and  nuizzle  are  plane,  the 
latter  convex  transversely,  and 
not  exceeded  by  the  extremity 
of  the  mandible.  Front  with 
a  median  ridge.     A  distinct  ?  mucous  \\oyq  above  each  orbit.     The  teeth 
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are  elon^tc,  Kicndcr  and  Kiniplo-  Tho  pi'emaxillaries  are  a  little  projectile ; 
extremity  of  maxillary  acuminate.  The  llrHt  dorsal  commences  at  a  |X)iiit 
mid-way  between  the  bsiMisof  the  t^il  and  the  anterior  margin  of  the  orbit, 
or  oj>posite  the  3-4th  anal  radii.  The  second  dorsal  commences  above  a 
])oint  a  little  in  front  of  tlio  middle  of  the  anal.  Radii  D.  IV.  10;  A.  I. 
22-,3;  V.  I.  5;  P.  12.  The  scales  are  small,  in  14  longitudinal,  and  75 
transverse  series. 

In  life  tliis  fish  is  translncent,  with  a  silver  band  on  each  side,  which 
covers  one  scale  and  two  Iialves,  and  is  Icad-tnlged  above.  The  dorsal  re- 
gion and  top  of  head  ai*e  dusted  minutely  with  black.     Operculum  and 

cheek  silverv. 

M. 

Length 0.074 

Of  head, 0.015 

Of  i)ectoral  Ihi, 0.011 

Ba^o  of  anal, 0.01 8 

Widtli  head  l)eliind '. 0.006 

This  little  fish  I  took  in  great  abundance  in  Coal  Creek,  a  tributary  of 
the  Clinch,  in  East  Tennessee.  It  was  very  abundant,  and  easily  caught 
in  rather  sluggisli  water.  Tiie  sti-eani  named  i)assing  through  a  liinestoue 
region,  is  liable  to  partial  desiccatiun  in  the  Autumn,  and  in  several  pools, 
tlius  formed,  I  obtained  this  species. 

In  the  original  description  1  gave  I).  V.,  which  should  probably  be  as 
here  stated,  I).  IV. 

MALACOPTKRYGII. 

FIXDULIS,   Lac. 

;J0.     FlNDULUS    CATEXATl'S,    StOFCr. 

Cope,  Journ.  A.  N.  Sci.,  Phil.,  1808,  Tab.  xxiv.,  lig.  2. 
Clincii  Hivcr,  abundant. 

IIAPLOCniLl'S,   McClelland. 

I  refer  the  following  spt'cies  to  this  genus,  witlnnit  going  into  its  syn- 
onymy, following  the  arrangement  given  by  (iiintlier  in  the  Catalogue  of 
the  British  Museum.  In  consideration  of  tlie  jieeuliar  views  of  this  au- 
thor respecting  specilitr  and  generic  eliaraeters,  I  e(»nsider  this  a  tempo- 
rary arrangement,  to  be  reetilied  by  a  more  thorough  analysis  of  the 
subject  at  some  future  time.* 

*Fun'luht*  niMoriiiM^  <'«>P<',  Sp.  lJi»v, 

Stout;  lu'sul  four  tlinrs  in  U-ii^Ui  to  ^»Jlsl^  cauilal :  orbil  f<>ur  lnn»>  in  Ipiijcth  of  »»ra<l,  anfl  twice 
111  IntiTiirbital  width.  lh*pih  ;'i.7:>  tliiu->  in  lt'n«lli.  Anal  (in  < oniini'iirln^'  al.xiut  «>ptK»lt<>  the 
inl(l(ll(>  ol  tlu>  d<'r>ul.  <'he«'k  svuiy,  dprrculuni  .smooth,  ^'^ali.•s  oi  \uuiy  in.  ,".»>  trunMvcrsi'.  nnil  12 
lonKllu«Unal  sHriJ'S.  Kudll  I).  IL',  A.  in  or  1 1,  r.\len<lin«  niurf  tliun  hall  way  li«>ni  l»u>l>  of  tirtl  ray 
to  ImhIs  cumlul.    Lrn^'th  of  U-ujal»'.  I'.ur  Inclii-s.    (;«)|...|  unitoini  litht  brown,  yi.-llowl>h  Im'Iow. 

Mo^t  of  thfKperlnienH  ol  thih  .sp«*«.ir«  (seven}  an;  lenmU's.  and  in  them  the  o\iduct^  are  pro- 
longed In  u  tubo  to  near  the  e.Mn-nilty  of  the  lirbt  roy  of  thr  unul  lin.  Sevornl  have  many  wtU 
dtvoloped  et'K»  lu  the  former,    bmall,  faintly  cro&s-bunded  .specimens,  perhaps  nmUu.  do  uot  i»n.- 
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31.  Haplochilus  MELANOP8,  Cope. 
8p.  nov. 

First  dorsal  ray  opposite  middle  of  anal.  Scales  in.  31  transverse,*  and 
9  longitudinal  series.  Radii  D.  1.6,  A.  1.8,  V.  0.  Head  3.66  tinics  in 
length,  exclusive  of  caudal  fin;  eye  3  times  in  head,  1.6  times  in  inter- 
orbital  width.  Dorsal  and  anal  tins  each  short,  each  measuring  less  than 
half  the  distance  from  their  first  ray  to  the  basis  of  the  caudal  fin.  Cau- 
dal narrowed,  rounded. 

Above,  yellowisli  brown,  scales  darker  edged,  a  few  longitudinal  lines 
on  some  dorsals;  in  some  specimens,  a  median  brown  dorsal  line.  Dorsal 
and  caudal  fins  each  with  a  row  of  black  dots  across  the  middle,  and  one 
near  the  margin.  Belly  golden.  Length  1.5  inches,  the  largest  size.  A 
blue-black  spot  below  the  eye  in  most  specimens. 

Very  abundant  in  still  waters  of  the  Neuse  basin,  Wake  Co.,  N.  Ca. 

ESOX,  Linn. 

32.    Esox  AFFINI8,  llolbrook. 

Ichth.  S.  Carolina,  198,  PI.  xxviii.,  fig.  1. 

This  species  is  near  to  but  distinct  from  the  E.  reticulaius  of  the  North. 
In  life  it  is  of  a  bright  light  emerald  green,  with  dark  reticulations. 
Common  in  the  Neuse  Iliver. 

33.  Esox  RAVEN  ELI  r,  Holbrook. 

Ichthyology  Sonth  Carolina,   p.  201,  PI.  xxvii.,  fig.  2. 

Length  from  muzzle  to  jSectoral  equalling  length  from  pectoral  to  ven- 
ti*al  tin;  latter  space  embracing  37  transverse  series  of  scales.  From  end 
muzzle  to  orbit  less  than  from  orbit  to  oi)ercular  border.  Br.  XIII.  D  II. 
12.  Brown  above  with  brown  cross-bars;  edge  of  dorsal  and  caudal 
fins  red. 

This  species  is  near  E.  amen'ranimj  but  has  a  relatively  longer  head. 
Size  and  color  similar.     From  the  Catawba  Uiver,  X.  Ca. 

SEMOTILUS,   Kafinesque. 
Putnam,  Cope. 

34.  Semotilus  corporalis,  Mitchill. 

From  the  French  Broad,  Catawba,  Yadkin,  Deep,  and  Neuse  Rivers. 

CERATICIITHYS,  Baird. 

Four  species  of  this  genus  were  observed,  of  which  two  are  new  to 
Zoology.     They  both  belong  to 

Sect.  II.,  mouth  more  or  less  inferior,  small;  teeth  4-4  or  4.  1. — 1.  4  ; 
size  small. 

Depth  less  than  length  head;  last  dorsiil  my  more  than  half  first;  muz- 
zle narrow,  beards  long;  small;  C.  labrosus. 

sent  thU  character.  There  ore  no  ps(MJ«l«>-branchhip.  From  (Jaboon,  W.  Africa.  P.  B.  DnChailla. 
It  may  be  stated  In  this  conrjcctlon  that  the  genu:}  called  Lyc*>eyprinus  by  Petenj,  for  Haplochi- 
old  fliihes  with  pseiKiobnuichlfe.  was  previously  named  Eplplatys  by  Gill.  The  type  of  the  latter 
(£.  Kexfaisriatus,  (lS»i2)  from  (Jaboon.  Is  diflerent  from  the  E.  (L.)  aej/asciaiut  (18«>4),  the  type  of 
Peters.  The  latter  may,  therefore,  take  the  name  of  E.  if\/raj'aitciutuit  (1665),  which  tiUntlier  gave 
ibe  same  »pccle8,  subsciiucnt  to  Teters. 
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Depth  equal  length  head;  last  doi^sul  my  less  than  lialf  first;  mnzzle 
broad,  l>eards  sniall;  C.  htpsinotvs. 

35.    CERATICHTnYS   LABROBUS,    Cope. 

Six»c.  nov. 

This  is  a  peculiar  si>eciea  of  slender  proiwrtions.  Tlie  top  of  the  head 
is  gently  decurved  to  a  muzzle  which  scarcely  overhangs  the  thick,  pro- 
jectile upper  niaxillaiy  arch.  The  mouth  is  entirely  horizontiil,  and  the  ex- 
tremity of  the  maxillary  bone  att^iins  the  line  of  the  orbit.  The  latter 
enters  the  length  of  the  head  3.75  times,  and  is  just  exceeded  by  the  inter- 
orbital  width.  The  head  entei-s  length  to  origin  caudal  from  4  to  4.5 
times.  Front  anrhed  in  transvei*8c  section.  Depth  5.5  times  in  length. 
The  dorsal  line  is  nearly  plane,  and  the  elevation  of  the  fii-st  dorsal  ray* 
is  contained  twice  in  the  lengtli  from  its  base  to  the  anterior  rim  of  the 
l>upil:  it  stands  over  origin  of  ventral.  Scales  large  6 — 34-5 — 4.  Radii 
D.  8;  A.  8. 

Total  length 29.5 

Of  cau<lal  lin 5.1 

Of  head 5.8 

Teeth  4.  1 1.  4. 

This  lish  is  silvery  fnmi  the  middle  of  the  sides  downwards.  In  some 
specimens  there  art!  luimerous  blackish  scales  above  the  lateral  line,  which 
ai-e  arranged  so  as  to  form  indihtinct  cross-bars  in  life;  in  other  specimens 
the  color  is  <iuite  transpaix^nt,  indicating  two  varieties.  The  latter  are 
frequently  a  little  moi*e  slender  than  the  fonner. 

The  iHjards  of  this  species  arc  relatively  longer  than  in  any  other  spe- 
cies of  the  genus.  The  proniini-nt  lips  remind  one  of  Phenacobius.  The 
sjK'cies  is  not  uiicoumioii  on  llie  bottom  in  itlear  and  rapid  creeks  which 
How  into  the  upi)er  waters  of  the  Catawba  Hivcr,  in  Macdowell  and  Burke 
('ounlii^s,  X.  Ca. 

30.  CEUATicnTHVs  iivrsiNOTrs,  Cope. 
Spec.  nov. 

Tills  little  si>ecies  has  a  stout  robust  form.  The  head  and  muzzle  are 
broad  an<l  Hat;  the  nnizzle  is  not  prominent;  the  mouth  is  inferior  and 
horizontal:  the  maxillary  just  reaches^the  line  of  the  orbit.  The  fomi  is 
chai-acterized  in  the  genus  by  the  gradual  elevation  of  the  dorsal  line  to 
the  base  of  the  first  lay  of  the  dorsal  tin,  and  its  rather  abni])t  descent 
from  that  point.  The  base  of  this  tin  is  thus  oblique  and  the  distal  out- 
line is  vei*tical;  the  posterior  ray  being  less  than  half  as  l()ng  as  the  ante- 
terior.  This  produces  a  characteristic  apjjcarance.  The  head  is  short 
and  enters  the  length  3.75  times,  (Miualling  the  dejith.  Body  compressed. 
Orbit  3.5  times  in  length  head,  and  once  in  inter-orbital  space.     Lips,  e.s- 

l)ecially  inferior,  thin;  beards  small.     Scales,  4-.*: 3K-41 3.     Teeth 

4.  1 1.  4.     Dorsal  tin  orighiating  a  little  in  advance  of  above  venlnil.s; 

8.  A.  smaller  than  dmsal,  ^<. 

Length 33.« 

Cauilal  tin <;.5 

l)ei>th 7 

AVidth  head  bcliind  (ubils 3.5 


1870.]  459  [Co\^o. 

Color  in  life  silvery,  with  a  double  seiies  of  black  specks  along  the  lat- 
eral line,  and  a  lateral  b.md  of  dusted  blackish;  a  dark  line  round 
muzzle  between  orbits.  Membrane  of  dorsal  fin  often  shaded  with 
blackish. 

Common  in  creeks  heading  the  Catawba  R.,  in  Macdowell  Co.,  N.  Ca., 
or  tributary  to  the  Yadkin  River  in  Roane  Co.,  in  the  same  State. 

87.  Ceratichtyhs  hyalinus,   Cope. 

Jour.  Acad.  Nat.  Sci.,  Phil.,  1808,  226. 

From  the  French  Bi*oatl  and  Clinch  Rivers  in  North  Carolina  and  Ten- 
nessee; not  found  east  of  the  Alleghenies. 

38.    CERATICnTHYS  BIGUTTATU8,  Killl. 

Trans.  Amer.  Philos.  Soc,  180G,  366. 

Found  in  the  rivers  of  East  Tennessee  and  North  Carolina,  from  the 
heads  of  the  Cumberland,  to,  and  including,  the  Neuse. 

ARGYREUS,  Heckel. 

39.    ArOYREUS  LUNATU8,  CopC. 

Proc.  Acad.  Nat.  Sci.,  1864,  278.  Jour.  Acad.  Nat.  Sci.,  1868,  228,  Tab. 
23,  fig.  3. 

Common  in  the  tributaries  of  the  French  Broad  and  Ilolston  Rivers,  in 
North  CaroUna  and  Tennessee.  Tlie  absence  of  any  species  of  this  genus 
in  the  rivers  of  North  Carolina  east  of  the  Alleghenies  is  a  peculiar  feature. 
They  no  doubt  occur  in  the  Roanoke,  as  I  have  taken  A.  atronaaus  from 
that  river  in  Virginia. 

IIYPSILEPIS,  Baird. 

40.    Hypsilepir  coccogexis,  Cope. 

Proceed.  Acad.  Nat.  Sci.,  1867,  160. 

Common  in  the  French  Broad  and  C'linch  Rivers.  Not  found  in  the 
Beech  Fork  of  the  head  of  the  Cumberland. 

41.    IIypsiepis  (orkutus,  Mitch. 

Xar,  froiUaltn,  Agass.,  Coik\  1.  c,  158. 

Abundant  in  Coal  Creek,  a  tributary  of  the  Clinch  River  in  Tennessee : 

Var.  cornutuSy  Cope,  1.  c.     From  the  Neuse  River. 

42.  IIypsilepis  axalostanus,  Girard. 

Cope,  1.  c,  p.  161. 

Found  in  abundance  in  the  Catawba  River,  but  nowhere  in  the  tribu- 
taries of  the  Tennessee  or  Cumberland.     Found  in  the  Neuse  River. 

43.  Hypsilepis  galacturus.  Cope. 

Loc.  cit.,  160. 

Most  common  in  all  the  tributaries  of  the  French  Broad,  Clinch  and 
Cumberland.     It  does  not  occur  east  of  the  Alleghenies. 


Coi^..]  4o()  [June  7, 

ITypHUepU  ardency  Cope. 

Loc.  cit.,  p.  103. 

Abundant  in  the  headwaters  of  the  south  fork  of  the  Cumberland  Ri^er 
in  TcnnoHHee.  In  my  examination  of  the  Vir^puia  streamK,  I  did  notfiud 
it  in  any  western  water,  but  only  in  the  Roanoke  and  James  Rivers. 

IIYBOPSLS,  Affass. 
Coi>e.     Ti-ansac.  Amer.  Philos.  Soo.,  180(J,  370. 

Group    A . 
44.  IIybopsis  AMAurs,   Girartl. 

Proc^eed  Ai»ad.  Nat.  Sci.,  Phihi.,  18o(J,  210.  IlybopgU  pluHnntty  Cope, 
1.  c.  1804,  271). 

Si»ecimcns  from  the  Catawba  River  all  have  a  relatively  longer  head 
than  tyi)ical  examples*  from  the  Potomac ;  fonner  4  times  in  lenfi^th  to 
basis  caudal  tin  ;  latter  4.5  times.  They  have  also  teeth  4.1 — 1.4,  in  place 
of  4.2 — 2.4  ;  the  thi-ee  inferior  of  the  outer  row  obtuse,  without  hook,  the 
suixjrior  one  only  with  masticatory  face.  Both  varieties  may  really  be- 
lonj^  to  the  II.  hudsonius,  as  indicated  in  Mono<;raph  Cyprinidai  Penn- 
sylvania. 

G  K  o  1'  V    15 . 

Ilt/bopKis  lo iff/i/jeps.  Cope. 

Journal  Acad.  Nat.  Sci.,  Phila.,  18«8,  231. 

Abundant  in  the  licad  waters  of  the  Cumberland  River,  and  Coal  Creek, 
a  branch  t>f  the  ('linch  River.  Tennessee.  Orij^finally  found  in  the  Roanoke 
and  James  Rivers,  Virginia. 

45.  llvnorsis  sPKcTurNCUT.us,  Coi)c. 

T.oo.  Cit.  231. 

From  the  tributaries  of  the  French  Hroad  in  the  high  valley  of  Hend- 
erson County,  North  (.'arolina. 

G  n  o  r  p    B  B. 
Teeth   i  4.  4  i  ;  mouth  horizontal,  lower  jaw  receive*!  beneath  upper. 

4C.  Ilvnonsis  mvki's.  Coi)e. 
SiH»c.  nov. 

C/inr.  Head  4.5  in  length  ;  depth  5  times  in  the  same  ;  eye  3.  3  in  lie.id, 

•> 
equal  muzzle.     Scales  .".•'  i~:  anal  1.  8.     White,  a  black  spot  on  dorsal  fin 

•  * 

behind. 

lh'»crij)tion.  This  is  a  regularly  fusiform  fish,  the  dorsal  region  more 
arched  than  the  ventral.  llea<l  conic,  muzzle  obtuse,  not  projecting, 
mouth  nc'arly  terminal:  preorbital  large,  longer  than  deep.  Occi]>ital 
region  arched,  its  breadth  at  superior  extremity  of  operculum  equal  fi-om 
encl  nmzzle  to  middle  i)upil.  ^Muzzle  about  equal  orbit,  j^reorbital  bono 
elongate;  end  of  maxillary  extending  to  opposite  anterior  rim  of  orbit. 


1370.1  **^1  (Cope. 

Month  sli<?litly  oblique  downward,  mindiblo  included  ;  isthmus  medium. 
Fins  D.  I.  8,  A.  I.  8 ;  the  osseou;;  dorsal  ray  Si^parated  from  the  first 
c  irtaliginous  by  a  narrow  membrane,  and  originating  above  the  ventrals. 
Posterior  ray  3-5  length  of  tlie  anterior. 

Length  31.3  lines  ;. of  caudal  5.8  lines  ;  to  basis  dorsal  12.0  lines.  From 
basis  to  apex  pectorals  4. 1  lines  ;  same  to  basis  ventrals  13  1. 

Color  in  life  very  pale,  sides  and  below  silvery  ;  a  blackish  spot  at  basis 
caudal,  and  a  large  dark  spot  at  upper  posterior  part  of  dorsal  lln. 

Common  in  the  upper  waters  of  the  Catawba  River,  North  Carolina. 

Group    D . 
Teeth  4.1 — 1.4  ;  lateral  line  little  decurved  ;  scales  .^muzzle  short  ob- 
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tuse  ;  interorbital  region  wider  ;  depth  5;  head  4  times  in  length.  A.  I.  8. 

H.    CIILOROCEPIIALUS. 

Teeth  4.2 — 2.4;  lateral  line  much  decurved;  scales  ^;  muzzle  acumi- 

2 

nate,  interorbital  space  narrower ;  depth  5.5,  head  4  times  in  length. 
A.  I.  8.  H.  CHiLiTicua. 

47.  Hybopsis  cniiOROCEPiiALUs,  Cope. 

Spec.  nov. 

This  small  species  is  rather  stout  and  has  a  deep  caudal  peduncle.  The 
head  is  broad  with  large  orbit,  descending  muzzle,  and  descending  mouth, 
orbit  in  head  three  times,  diameter  exceeding  length  of  muzzle.  End  of 
inaxillaiy  extending  beyond  lin3  of  orbit ;  premaxillary  margin  barely 
reaching  plane  of  lower  margin  of  pupil.  Interorbital  width  much  more 
tliau  length  of  muzzle.  Latend  line  moderately  decurved.  Dorsal  fin 
above  vcnti-als,  elevated  :  R  I.  8,  A.  I.  8. 

Length  (total)  27  lines  ;  to  origin  dorsal  11.9  lines  ;  to  basis  caudal  21.0 
lines.  Everywhere,  except  on  belly  and  below  orbits,  thickly  dusted 
with  blackish,  especially  gathercd  into  a  lateral  band  which  terminates  in 
a  basal  caudal  spot.  Fins  unspotted,  in  life  a  metallic  gi-ecji  line  on  the 
vertebral  line,  and  one  from  the  upi)er  angle  of  each  operculum  to  caudal, 
visible  in  several  lights;  below  the  latter,  dark  crimson;  dorsal  and 
ciudal  fins,  operculum  and  cheek  with  end  of  nose,  all  crimson.  Part  of 
o.>erculum,  properculum,  postfrontal  region  and  top  of  head  metallic 
green. 

This  surpassingly  beautiful  fish  is  abundant  in  the  clear  waters  which 
it  inhabits,  Wz  :  the  tributaries  of  the  Catawba  River. 

This  species  may  be  compared  with  II.  rubricroceus  and  H.  plum- 
beolus  as  its  nearest  allies.  The  former  has  a  relatively  larger  head,  and 
more  slender  caudal  peduncle,  A.  1.  9.  The  latter  is  much  shorter  and 
deeper  fish  ;  its  depth  enters  the  length  4.0  times  ;  the  eyes  the  head  only 
2.75  times. 

A.  P.  9. — VOL.  XI.— 3)p: 


[Cope.  •*62  tJuncT, 

48.  IIybodsis  chiliticus,  Cope. 

Spec.  nov. 

This  species  is  an  ally  of  the  last ;  it  has  a  more  clupeoid  aspect.  Been  in 
strongly  decurvcd  lateral  line  and  more  acuminate  muzzle.  Head  broad 
behind  occiput,  convex,  intcrorbital  width  less  than  length  of  muzzle,  orbit 
n  times  in  head,  exceeding  length  of  muzzle;  maxillary  extending  beyond 
its  anterior  rim.  Teeth  4.2 — 2.4.  Dorsal  small,  originating  above  veut- 
rals,  R.  1.  8,  A.  1.  8.  Line  of  premaxillary  margin  opposite  middle  of 
jiupil. 

Length  24.4  lines  ;  to  basis  dorsal  12.41.  to  basis  caudal  24.4 1.  Length 
pectoiiil  fi*om  base  5  ;  from  same  base  to  do.  vcntrals  5.7  lines. 

In  life  pure  silver  white  to  the  dorsal  line  ;  the  dorsal  scales  brown 
edged ;  a  vennillion  band  through  anal  lin  and  one  through  dorsal ;  the 
lips  vennillion  all  round  the  mouth. 

This  species  is  as  beautiful  as  the  IL  chloroc^phalus ;  if  not  as  rich,  its 
tints  are  much  more  tninsx)arent.  Common  in  the  tributaries  of  the  Yad- 
kin River,  in  Roane  County,  North  Carolina. 

IlEMITREMIA,  Coi>e. 

Genus  no\'um. 

Char.  Dentition  5 — 4,  with  marked  masticatory  surface.  Alimentary 
canal  short,  with  the  usual  two  flexures.  Tlie  lateral  line  one-half  want- 
ing, and  generally  imiK>rfcct.  Fii*st  (osseous)  dorsal  ray  adherent.  Pre- 
maxillary projectile. 

This  genus  is  Hybopsis  witli  teeth  5 — 4.  and  undoveloixid  lateral  line, 
perhaps  it  will  be  necessary  in  future  to  refer  IL  heteroiion  and  H. 
bifrenatus  to  it. 

Ilemitremia  rittttta,  Cope. 

This  is  a  stout  six^cios  with  very  short  head  and  obtuse  muzzle.  The 
latter  is  rounded  horizontally  from  the  orbits.  The  mouth  is  short  and 
obliijue  ;  the  end  of  the  maxillary  does  not  rea(tli  the  orbit.  Diameter  of 
orbit  e^^iual  muzzle,  3.5  in  head  ;  1.33  times  in  intcrorbital  width.  Length 
head  4.2  times  to  base  caudal ;  dci)tli  4.5  in  same  isthmus  rather  wider. 
The  first  d(U*sal  i*ay  originates  a  little  behind  above  the  vcntrals  ;  scales 

>L  Radii  D.  1.  8 ;  A.  E.  7.     Length  to  basis  caudal  24.4  lines.     Do  to 

basis  doi-sal  13.2  lines  :  length  i>cctoral  4.2. 

Tlie  specimen  is  alcoholic,  and  I  do  not  know  the  colors  in  life.  There 
is  a  conspicuous  dark  shade  along  the  median  lateral  line,  and  a  i)aleband 
above  it ;  above  this  the  whole  dorsal  region  is  of  a  dark  color. 

This  si)ecies  is  from  the  tributaries  of  the  llolston  River,  near  Knox- 
ville,  Teiniessee,  and  was  pro(^ured  by  my  friend,  Prof.  Harrison  Allen, 
who  submitted  the  si»ecinien  to  me  for  examination. 

PHOTOGEXIS,  Cope. 
Proceed.  Acad.  Xat.  Sci.,  1807,  103. 


1870.3  ^"^  [Cope. 

49.  Photogekis  leucops,  Cope. 
Var.  aaaa.     Depth  into  length  to  basis  caudal  fin  6.5  to  7  times  ;  head 

fi-7 

in  same  4.5  times  :  scales  ^1  abundant  in  the  French  Broad  River. 

Var.  aaaaa.  Depth  into  length  5  times;  length  head  into  same  4  times; 
scales  Ji:  color  silvery,  a  double  row  of  blaek  specks  on  lateral  line.    Very 
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abundant  in  the  head  waters  of  the  Catawba  River.  This  fish,  when  taken 
from  the  water,  always  sustains  a  rupture  of  some  of  the  branches  of  the 
ophthalmic  ai^tery  by  which  blood  is  suffused  beneath  the  cornea.  The 
altered  condition  of  pressure  on  transfer  to  a  rare  medium,  is  no  doubt  the 
cause. 
Also  from  the  Neuse  liiver,  near  Raleigh. 

50.  Photogenis  telescopus,  Cojw. 
Loc.  Cit.  165. 

Very  abundant  in  the  French  Broad  River ;  a  variety  with  large  eye  in 
a  tributary  of  the  Clinch. 

51.  Photogenis  leuciodus.  Cope. 
Loc.  Cit.  165. 

Abundant  in  the  watei-s  of  the  tributaries  of  the  French  Broad  River. 

52.  Photogenis  pyrrhomelas,  Cope. 

Spec,  nova. 

This  species  is  in  most  diameters  related  to  the  Hypsilepides,  and  it 
combines  remarkably  tlie  characters  of  the  H.  cornutus,  H.  analostanuF, 
and  H.  diplsemia.  Thus  it  has  the  head  of  the  first,  the  form,  witli 
milky  paired,  and  black  spotted  dorsal  of  the  second,  and  the  long  anal  of 
the  third.  As  the  teeth  are  without  masticatory  surface,  I  i-efer  it  for 
the  present  to  this  genus. 

The  extremity  of  the  muzzle  descends  obUqucly  to  the  mouth,  which  is 
itself  oblique,  the  end  of  the  maxillary  descending  to  a  line  from  the  an- 
terior margin  of  the  orbit.  The  mandibular  and  premaxillary  margins 
are  in  the  same  vertical  line  when  the  mouth  is  closed.  The  diameter  of 
the  eye  ball  enters  the  length  of  the  head  8.6  times,  and  1.25  times  in 
interorbital  width.  Length  of  head  four  times  in  length,  depth  about  the 
same.  The  body  is  therefore  I'ather  deep  and  compressed.  Teeth  sharp, 
hooked,  4.1 — 1.4.     Radii  D.  I.  8,  A.  L  10.  V.  8.     The  extremities  of  the 

pectorals   barely  reach  the  ventrals,   and  the  ventrals  attain  the  anal. 

a 
Bcalesat-fi";  most  of  them  with  narrow  exposed  surfaces,  as    in  typical 

Hypsilepis.   Total  length  401.;  to  orbit,  2.81.;  to  origin  doi-sal  fin  16.51., 
to  origin  caudal  32.71. 

In  coloration  this  is  again  one  of  the  finest  of  our  Cyprinidse.  Specimens 
taken  in  autumn  were  steel  blue  above,  the  scales  darker  edged  ;  the  belly 
silver.    The  muzzle  and  upper  lip  to  the  end  of  the  maxillai-y,  are  vei-mil- 


Cope.  J  ^"^  IJaueT, 

lion  ;  also,  the  iris  al>ove  and  below  the  orbit.  The  dorsal  An  has  a  large 
black  »]X)t  on  the  posterior  h.alf ;  the  tin  is  anteriorly  Vermillion.  The 
tail  has  a  ratlier  broad  bhick  posterior  margin,  and  a  wide  vermillioQ 
crescent  following  it  into  the  points  of  the  tin  ;  base  of  the  fiu  pale.  Aual 
and  ventral  fins  wi  h  milky  pigment. 

Sm.ill  homy  tnlK^rcles  api)ear  on  the  upper  surface  of  the  head  in  spring, 
as  in  the  species  of  Hypsilepis. 

•  In  this  case  I  have  lussigned  this  sjwcies  to  its  genus  in  accordance  with 
its  technical  characters,  but  it  is  probable  that  it  will  be  necessary  to 
change  the  arrangement  at  some  future  tmie, — when  the  sti*ucture  of  these 
fishes  is  better  known. 

The  P.  pyrrhomelas  is  the  most  abundant  fish  in  the  tiibutarics  of  the 
upper  Catawba  Uivcr,  North  Carolina. 

ALBURNELLUS,  Girard. 

Several  species  of  this  genus  were  obtained,  and  may  be  compareii  with 
othei's  already  known,  as  follows  : 

I.  Ventral  tins  extending  beyond  dorsal,  reaching  anal. 

Scales  5 — 36 — 2  ;  dorsal  much  elevated.     A.  8.  A.  altipixnis. 

II.  Ventrals  extending  to  opposite  last  dorsal  ray  ;  not  to  anal. 

«.  Scales  above  lateral  line  5 — 6. 
/>.  Scales  large,  lateral  line  33. 

Orbit  large.  A.  meoalops. 

,%':i.   Scales  smaller,  1.  1.  38—40. 

Scales  5  ;  headsnialler,  body  stouter.  A.  8,  eye  smaller.  A.  amabilis. 
Scales  ■]  ;  head  larger,  boily  slender.   A.  10,  eye  larger. 

A.  jaculus. 
Scales,  etc.,  as  last ;  eye  much  larger.  A.  aiioe. 

a«.   Scales  above  1.  1.  7. 

Scales  Hi  slender.     A.  11.  A.  matutisus. 

;j 

aao.  Scales  above  1.  1.  9. 

Rather  stout.  A.  vmbuatilis. 

III.  Ventrals  only  extending  to  line  of  middle  of  dorsal. 

Head  4.5  in  length  ;  scales '^y.  A.  micuoptektx. 
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53.  Aliiurxelix's  altipinnis,   Cope. 

Spec.  nov. 

This  species  is  much  less  elongate  than  such  tyi)ical  forms  of  the  genus 
as  A.  jaculus,  etc.  Tlie  head  is  short,  but  not  wide.  Orbit  very  large, 
diameter  exceeding  muzzle,  entering  lengtii  of  head  '^'.T.">  times,  one-thirtl 
greater  than  the  interorbital  width.  Head  4.33  times  in  length  to  basis  of 
caudal,  depth  live  times  in  same.  Anterior  dorsal  radii  unusually  pro- 
longed for  the  geinis,  e<iual  just  half  distance  from  the  base  to  end  of  muz- 
zle.    D.  I.  8.  A.  I.  1).     Tiie  pectorals  do  not  (luite  reach  the  base  of  tlio 


WTO.  "^^'^  {Cope. 

ventrals.  Total  leugtli  36  lines;  to  basis  of  dorsal  11  lines;  to  basis 
caudal  21  lines. 

Color  white,  a  broad  lateral  silver  band  punctulated  with  stronjj  black 
dots.  A  bUvck  band  across  operculum  to  orbit,  and  black  spot  on  pre* 
orbital  bone.     Top  of  head  to  origin  premaxillarics  black  shaded. 

Two  marked  bony  ridges  connected  with  the  system  of  mucous  tubes, 
diverge  fix)m  the  apices  of  the  pre  maxillary  bones  to  the  epiotic  region 
on  each  side  enclosing  an  nrceolate  intei-space. 

From  the  Yadkin  River,  lio.me  County,  North  Carolina. 

54.    Al.BDRKELLTJS  MATUTIKUB,    CopC. 

A  compact  slender  species  with  small  scales.  Orbit  large,  contained  3.5 
times  in  length  of  head,  and  scarcely  larger  than  length  of  muzzle,  equal 
also  intcrorbital  width.  Length  of  head  contained  4.2")  times  in  total  less 
caudal  fin,  depth  six  times  in  same.  Length  of  first  dorsal  ray  just  .J53 
distnnce  from  its  base  to  end  of  muzzle.  Pectorals  considerably  short  of 
venti-als,  ventrals  short  of  anal.  R.  A.  I.  11.  Twenty-five  rows  of  scales 
across  dorsal  line  in  front  of  dorsal  fin. 

Length  82  lines  ;  to  basis  dorsal  14.4  lines  ;  to  basis  caudal  2(5  lines. 

Above  olivaceous,  edges  of  scales  brown  shaded;  lateral  band  plumbeous  ; 
sides  and  l>elow  silvery,  a  dark  spot  at  base  of  caudal  fin.  End  of  muzzle 
and  chin  bnglit  rufous. 

From  the  Neuse  River,  in  Wake  County,  North  Carolina.  The  fii-st 
species  of  the  genus  found  in  Atlantic  waters. 

55.    ALinJRNELl.US   MICROPTEKYX,    CopC. 

Journal  Ac.  Nat.  Sci.,  Phila.,  1868,  283. 

Several  si)ecimens  of  this  species  were  taken  in  Coal  Creek,  a  tributary 
of  the  Clinch  River,  Tennessee,  and  preserve  exactly  the  characters  by 
which  this  species  was  originally  distinguished  from  A.  jaculus  m. 

CLINOSTOMUS,  Girard. 

56.  Clixostomus  affixis,  Girard. 

Jour.  A.  Nat.  Sci.,  Phila.,  1868,  228. 

Very  abundant  in  the  waters  of  the  Catawba  rnd  Yadkin. 

STILBE,  Dekay. 

57.    StTLUE   AMERICANA,    LiuU. 

Common  in  still  and  sluggish  water  of  the  Catawba,  Yadkin  and  Neuse 
Basins. 

IIYBOGNATnUS,  Agass. 

The  species  of  this  genus  are  few,  and  have  a  wide  distribution.  Thoee 
known  to  the  writer  are  distinguished  as  follows  : 

I.  Suborbital  bones  broad,  short ;  sijeculuin  on  postfrontal  region  large. 
Scales  J  ;  eye  Kmall,  one-sixth  of  head,  twice  in  muzzle  ;  A.  8. 

U.    PLACITUS. 
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Scales  5-30  j,  eye  4.25  to  4.5,  less  than  length  muzzle ;  head  wide,  en. 
tcriiig  length  4. GO  times ;  A.  8.  II.  kuchalib. 

II.  Suborbital  bones  long,  slender ;  speculum  on  postfrontal  region 
little  marked. 

Scales  6—38 — 4 ;  head  4.75  times  in  length,  wide  ;  eye  large  3  times 
in  head,  larger  than  length  muzzle ;  A.  7. 

H.    OBMEBINTS.* 

Socles  5-6 36 3-4  ;  heatl  narrow  4.25  times  in  length  ;  eye  large, 

diameter  excceduig  muzzle,  3.3  times  in  head  ;  A.  8. 

H.   AROYRITI0. 

58.  HYnoGNATHus  AKQYuiTis,  Girard. 

Pi-oc.  Acad.  Nat.  Sci.,  Phihi.,  1856,  182.  U.  3.  Pac.  R.  R.  Surv.,  vol. 
X,  Tab. 

This  species  was  described  by  Dr.  Giranl,  from  specimens  obtained  by 
the  U.  S.  Explorations  for  the  Pacific  liailroad  route,  fi-om  the  Milk  and 
Arkaui^as  Rivers.  It  appears  to  be  veiy  abundant  in  the  Catawba  River, 
North  Carolina.  Six?ciniens  fi*om  it  cannot  be  distinguished  from  those 
from  the  Arkansas  in  the  Museum  of  the  Smithsonian  Institution. 

CAMPOSTOMA,  Agass. 

59.  Cami»08Toma  anomalum,  Raf. 

Rutilus  Riif^'i  CampoMtoma,  Agass. 

From  the  Cumberland,  Clinch  and  French  Broad  Rivers,  west  of  the 
AUcglienies  and  the  Catawba  Kivcr  cast  of  thciu. 

CATOSTOMID.E. 

Prof.  Gill  proposed  to  distinj^uish  this  group  from  the  C^yprinidie  as  a 
family  (in  Proc.  Acad.  Nat.  Sci.,  Pliila.,  18(51,  p.  8),  biising  the  latter 
on  the  peculiar  characters  of  the  pharyngeal  bones  and  teeth.  This 
course  has  not  been  followed  by  subsccpient  writers,  and  the  character 
assigned  d(x;s  not  appear  to  me  to  warrant  the  proposed  sei)aration.  I  lind, 
however,  that  while  the  prcmaxillary  bone  completes  the  sui)erior  arch  of 
the  mouth  in  the  Crj'prinidaj,  in  the  Catostoniidie,  those  bones  form  but  a 
slight  i>oii;ion  of  the  same,  the  maxillary  bones  entering  into  it  extensively 
on  each  side.  This  feature  is  evidently  of  importance  sufllicient  to  define 
the  family,  and  I  thei-efore  adopt  it  as  left  by  Prof.  Gill. 

♦HvnriONATni.'rt  OMMEKIMS.  CojH*  SpCC.  IIOV. 

Tlie  chiiraitcrs*  of  tills  xpi'drs  arc  expro^vil  In  the  above  tablo.  Tt  Is  vory  nour  thu  K.  argyritls 
(iir.,l)ut  has  a  matorlally  .HJiortT  hcatl  au'l  smaller  anal  llii.  The  hcail  i*  nOatlvt-ly  wtiler.  The 
l)ri»«nbltal  hone  l»  about  as  lung  as  iltM-p.  The  mandible  very  attonunto,  an«l  with  a  »lighl 
Hyniphysfftl  tubercle.  Ktnl  ofniaKlUary  not  Im-vouI  line  of  posterior  nares.  Orbit  lanre.  1».  I.  >,  A. 
1.7.  (II.  regluH  has  II— 'I  A..  arci»r<lin;r  to  iJlranl.)  T«'tal  b'li^tb  ;»I.1»  IIuch;  <»f  hca«l.">l. ;  to  KisIa 
tlorsal  12.:»  1.;  to  basKs  cau  lal  12.7  1.  Prctorals  and  ventrals  very  >hort :  nr>t  arlkulate«l  ilorMl  niy 
6  lines  loii^'.  A  broail  s>llv«'r  lateral  bainl ;  bright  olive  above  tt.  pab- below  It;  no  blavk  »pot  un 
basis tauilal.    Sp.'culnm  on  postfrontal  re;;ion  sui.ill  aii<l  little  vislblr. 

This  HpecloH  Is  abundant  in  tin- Karltan  Klver,  New  Jersey,  In  early  sprliiK  ascenitlnp  the  rlvfr 
with  the  smelt  UMine.rus).  plseoven'd  by  my  Irleiul,  Dr.  Chas.  C.  Abbott,  of  Trenton,  who  in 
Investigatlnji  the  Ichlhyolojjy  of  New  .Jen^y. 
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Fig.  2. 


PLACOPHARYNX,  Copo. 
Genus  novum. 

Allied  to  Ptj/chostomus,  Ag.  The  pliaryngeal  teeth  much  reduced  in 
number,  only  seven  on  the  proximal  half  of  the  bone,  cylindric  in  form, 
with  a  broad  truncate  triturating  surface.  These  play  against  a  broad 
crescentic  chitin-like  shield  on  the  posterior  roof  of  the  pharyngeal  cavity. 
Three  divisions  of  the  vesica  natatoria. 

With  a  great  superficial  resemblance  to  Ptychontomun^  the  masticatory 
apparatus  is  different  from  that  of  any  Catostomoid  form  known  to  me,  and 
combines  peculiarities  observed  in  forms  of  true  Cyprinidae.  The  chitin- 
like  shield  is  found  in  some  of  the  latter  ;  it  is  represented  in  CatostomuH, 
Piyehostomus  and  Carpiodes,  by  a  narrow  and  very  thin  i)ellicle  of  the 
same  material,  frequently  interrupted  on  the  middle  line. 

I  know  as  yet  but  one  species  of  the  genus. 

Placopharynx  carinatus,  Cope. 

Species  nova. 

The  physignomy  and  proportions  of  this  sucker  are  those  of  the 
Pt,  erythrurus  or  the  **red  horse'*  of  the  Western  Rivers. 

The  lips  are  large  and  plicate,  the  anterior  pendent  like  that  of  the  P, 
eoUapsus,  the  posterior  full  like  that  of  Pt, 
eervinus.  Muzzle  vertically  truncate.  Length 
of  head  in  that  of  body  four  times  ;  depth  of 
body  in  same  3.66  times  ;  scales  6 — 41 — 5.  Radii 
D.  XIV,  V.  9.  A.  7.  Free  margin  of  dorsal 
straight,  not  elevated  anteriorly.  Occipital 
region  moi-e  elevated  medially  than  in  Pt.  cry- 
thruruSj  superior  ridges  well  marked,  with  a 
special  addition  characteristic  of  this  si>ecies, 
and  of  none  other  with  which  I  am  acquainted. 
This  is  a  median  longitudinal  frontal  ridge,  ex- 
tending from  the  fontanelle  to  between  the 
nasal  ridges.  Only  the  posterior  extremity  of 
this  ridge  appears  in  some  Ptychostomi.  Orbit 
longitudinally  oval,  4.5  times  in  length  of  head, 
twice  in  interorbital  width.  Tyi^e,  fourteen 
inches  in  length. 

Color  in  alcohol  like  that  of  other  species,  uniform  straw  or  whitish 
silvery. 

The  pharyngeal  bones  of  this  species  are  much  stouter  than  those  of 
other  species  of  its  own  and  greater  size,  e.g  .,  Pt.  aureolus  of  eighteen 
inches,  where  they  are  comparatively  slight.  The  exteroposterior  ala  is 
twice  as  wide  as  the  body  inside  the  teeth  is  deep,  and  but  for  its  slioi*t 
base  and  narrowed  tip  would  do  for  that  of  a  Semotilus.  But  while  there 
are  seven  broad  teeth  without  heel  or  cusp  on  the  basal  half,  thei-e  are  at 
least  forty  on  the  distal  half,  they  becoming  more  compressed  and  finally 
Uke  those  of  other  allied  genei*a.     There  are  fourteen  with  truncate  ex- 
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tremities.  The  phjiryngcal  plate  has  narix)w  homs  directed  upwards  and 
forwaitls,  and  is  tliickcued  medially.  It  is  placed  immediately  in  advance 
of  the  o|M?nin<^  of  the  ocsoi)hagiis.  I  have  but  one  sjKicimen  of  this  curious 
8X)ec*ie.s,  wliiuh  I  obtained  at  Lafayette,  on  the  Wabash  River,  iu  ludiauo. 

CATOSTOMUS,  Lcsucur. 

60.  Catostomus  tehes,  Mitchill. 

Cyprinus  teres,  Mitch.  Catostomus  teres,  C.  communis  and  C.  bosioHienns, 
LeH. 

('ommon  in  all  the  rivoi*s  of  the  State  and  on  both  sides  of  the  Allegheny 
water-shed. 

(il.    CATOSTOMUa   NIGRICANS,    LcS. 

C.  plunirrps^  Cue.  Vul. 

Connnon  in  the  Clinc^h,  runil>erland  and  French  Broad  Rivera. 

An  especially  western  species,  and  abiind.wit,  where  it  occurs. 

02.  MOXOSTOMA,  Rallnesquo.  ' 

MOXOSTOMA  OUI.OXOIT.M,    Mitcli. 

Catostoinvs  tithercnbUun  and  n'tlufnft,  L-jsuijur.  Lahfo  o?)^onyH*,  Dek-xy. 
In  Nortli  CaroHna,  as  ii.  Pennsylvania,  this  species  is  confined  to  iho 
Rca-board  streams.     I  onlv  found  it  in  the  Xense. 

PTY(  IIOSTOMUS,  A«rass. 

Amcr.  Jonrn.  Bci.,  Arts  XIX.  8S.  TcrHahiH,  Raf.  Cope  emend.  Joum. 
Acad.  Nat.  8ci  ,  Phila.,  ISfJ^,  S:]."). 

The  species  of  this<:ouus  are  found  in  tlie  United  States,  South  of  New 
York  and  E.ist  of  the  Ro«r!;y  Mountains,  includin<jf  the  waters  of  thejjreat 
lakes.  They  are  especially  numerous  in  the  rivers  of  North  Carolina, 
whicli  ll«>w  into  the  Atlantic,  and  c«mstitut('  one  of  the  peculiarities  of 
that  shed  of  the  Allc<|fheny  ran;^c,  as  disliu<^uishcd  fn>m  the  streams  of  the 
western  slope  in  Tennessee,  wlien?  a  smaller  numl>er  of  species  is  fo.md. 
"Wherever  Prychostomi  occur  tlicy  are  abundant  in  individuals. 

The  development  of  the  lips  fuinishcs  important  diai^uostic  indications 
in  this  «j^eiuis.  In  those  m  >st  nearly  allied  to  Moxostoina,  the  inferior  lip 
resembles  that  of  that  jx^uus  in  bciu^r  uarrc>\ver,  and  dje;)ly  incised, 
emar^^iuate  i>osteriorly  ft/i.iiin;;  a  ri;L;ure  V  with  the  aiicx  forwards;  at 
the  same  time  the  superior  lip  is  very  thin,  and  often  narrow.  Such 
species  are  shorter,  and  tend  t»)  a  larj^e  developuient  of  dorsal  tin.  Othei-s 
of  this  tyj)e  are  more  elonj^ate.  The  moiv  typical  foims  have  a  larjije 
inferior  lij),  which  is  j;eneraVy  produced  i>ostiui«)rly  to  a  stpiare  trans- 
verse niar<j:in.  ^[ost  of  iheso  ar(»  mure  elon<ratc  species  than  the  last 
^rouj).  Some  species  of  both  are  dlstin^^aisli'd  by  their  very  i>romincnt 
conic  muzzle,  and  minute  inferi()r  nn>uth,  riMnindin;,^  one  of  the  CarpitMles. 
In  one  species  the  surface  of  tlie  lips  is  pai)pino.se  instead  of  ])iicate.  Iu 
some  species  the  mouth  is  very  i»rojectile,  in  »)thers  scarcely  so  at  all. 
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Bafinesque  proposed  a  genus  Teretulun  on  the  characteristic  peculiarity 
of  nine  ventral  mdii,  belonging  to  most  of  the  species  of  this  genus.  lie, 
however,  included  species  of  two  other  genera.  On  this  account  Agassiz, 
in  rearranging  the  suckers,  imposed  on  it  the  name  standing  at  the  head 
of  this  article,  regai*ding  the  plicate  lips  as  a  primary  chanicter.  I  think 
Rafinesque^s  name  is  to  be  rejected,  owing  to  its  ill  application  ;  the  more 
as  I  find  two  species  in  which  there  are  ten  ventral  i*adii.  I  adopt  that  of 
Agassiz,  though  I  showed,  when  describing  the  Pt.  corvinus,  that  the 
tricellular  natatory  bladder  is  a  moi*e  distinctive  feature.  This  becomes 
the  more  obvious  now  that  I  have  found  a  species  where  the  lips  are 
turbercular  instead  of  plicate. 

The  following  scheme  will  render  the  identification  of  the  species  more 
simple. 

A.  Lips  pappillose,  inferior  a  shaped. 
Head  elongate,  muzzle  truncate.  P.  pappillosus. 

^''^'  Lips  plicate. 
«.  Inferior  lips  infolded,  j\^  shaped. 

P-  Oblong  species  ;  heatl  one-fourth  the  length. 
Eye  large ;  D.  XVI ;  foi-m  compressed.  P.  velatus. 

Eye  smaller  ;  D.  XV  ;  compressed.  P.  collapsus. 

Eye  smaller ;  D.  XII ;  subcylindric.  P.  pi  Di  en  sis. 

A^.  Fusiform  species  ;  head  one-fifth  the  length. 
Muzzle  conic  ;  mouth  minute  inferior,  P.  coregonus. 

ua.  Inferior  lips  narrow,  crescentic. 

Head  one-fifth  length,  muzzle  sul)-conic.  P.  albus. 

Head  long,  truncate,  j  ;  fins  white.  P.  thalassinus. 

aaa.  Inferior  lips  well  developed,  truncate  posteriorly. 

/5.  Compressed  species. 

Y»  Head  4,  4.5  in  length. 

^.  Dorsal  radii  XII. 

Btoiit,  elevated  ;  muzzle  short,  fins  crimson.       P.  RonusTUS. 

<J^.  Dorsal  radii  XIII. 

c.  Ventral  radii  IX. 

Head  longer,  occipital  region  flat,  muzzle  truncate,  eye  smaller  4.5; 
scales  5 — 42 — 4  ;  scales  white.  P.  erytiirukus. 

Head  shorter  ;  occipital  region  convex ;  muzzle  projecting,  mouth  in- 
ferior, eye  larger  3.5  in  head  ;  scales  black  at  base. 

P.   MACROLEPIDOTUS. 

Head  elongate,  convex  with  ridges  above  occiput ;  eye  4.5  in  head  ; 
muzzle  prominent,  mouth  inferior  ;  scales  white.  P.  lachrymalis. 
e£.  Ventral  radii  X. 

Head  4  times ;  muzzle  conic.  P.  duquesnei. 

i5rR  Dorsal  radii  (XVII)  XVIII. 
"Eye  small ;  depth  3.25,  head  4.3  times  in  length." 

P.   CARPia 
A.  P.  B. — ^VOL.   XI.— 31e 
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y7.  Head  five  times  in  length  ;  occipital  region  strongly  convex* 

*>'  Ventral  radii  IX. 

I).  XIII.  muzzle  little  prominent,  dorsal  truncate. 

P.   AUREOLUS. 

I).  XII.  Muzzle  i>rojecting ;  lips  largo.  P.  ckassilabris. 

'*'^.  Ventral  radii  X. 

D.  XIII.  Muzzle  projecting,  mouth  inferior.  D.  free  border  deeply 
incised.  P.  B]i£\^CEPfi. 

(^ofh  Ventral  radii  unknown. 

1).  XIV.  Muzzle  produced  convex,  mouth  very  small,  back  elevated. 

P.  COM  us. 
A?«  Cylindric  species. 
D.XI,  XII.  Ilcad  onc-iifth  length  ;  sides  lined. 

P.   CERVINUS. 

63.  Ptyciiostomus  PArpiLLOsus,  Cope. 

Species  nova. 

Body  deeper  than  thick,  the  dorsal  outline  not  at  all  elevated.  Head 
elongate  not  more  than  onc-fourtli  tJie  length  to  base  of  caudal,  the  orbit 
small  and  bordering  the  frontal  i)lane.  I'n^orbital  region  most  elongate 
in  the  genus  ;  muzzle  truncate  in  profile  ;  the  upiKir  lip  hanging  fi-ee^  the 
lower  deeply  incised  behind  so  jik  to  be  \  shaped,  and  with  the  upper,  finely 
granular,  not  plicate.  The  muzzle  very  projectile,  more  so  than  in  any 
species  of  the  genus.  The  top  of  the  cranium  is  everywhere  plane.  Dorsal 
fin  truncate,  with  XII  radii.  Scales  large,  about  as  in  P.  collapsus. 
Cope,  i.  e.  0 — 42 — 5. 

Color  everj-'where  a  silvery  white,  excejjt  some  blackish  shades  at  the 
bases  of  the  scales  of  the  dorsal  region.  The  fins,  unlike  those  in  most 
other  species,  are  i)ure  white  in  life.  They  obtain  one  foot  in  length,  and 
do  not  exceed  one  pound  in  weight. 

This  species  is  quite  abundant  in  the  Catawba  and  Yadkin  Rivers,  in 
North  Carolina,  and  is  hi;^hlv  valued  bv  the  inhabitants  as  an  aiiicle  of 
food.  It  is  regarded  as  the  best  of  the  Catostomi  for  this  purpose.  It  is 
less  frequently  caught  on  a  hook  than  some  other  species,  but  in  the 
autumn  they  come  on  the  weirs  in  considerable  luunbers;  from  these  I 
procured  many  si>ecimens.  The  lishcnneu  call  it  the  "  Shiner.''  Its  char- 
acters are  very  constant,  and  not  likely  to  be  confounded  with  those  of  any 
of  the  known  Ptychostomi. 

Ftychosloiuus  velai\i»,  Cope. 
Species  nor  a. 

This  is  a  stout  si>ecies,  with  a  short  head,  large  eye,  and  more  than 

usually  elongate  dorsal  fin.     Scales  TM) 42 5  ;  head  scarcely  4  times 

in  length  ;  superior  plane  nearly  fiat ;  orbit  I?. 7.")  times  in  length  of  head  ; 

1.5  times  in  inti'rorbital  width.     1).  XVI.  with  straight  superior  margin  ; 

V.  IX.     Upper  lip  i>endent.     Doi'sal  outline  arched  tothefii-st  doi*s:il  ray 

greatest  depth   15.3  liiK\s   in  length   (exclus.    caudal).     Total  length   11 

iu'.'hes. 
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The  color  of  tliis  species  I  cannot  give,  as  I  have  not  seen  it  in  life  ;  in 
spirits  it  is  uniform  silvery,  the  dorsal  fin  dusky. 

I  know  this  fish  from  two  specimens  which  I  caught  in  the  Youghi- 
ogheny  River,  in  Western  Pennsylvania. 

64.  Ptycugstomus  collapsus,  Cope. 

Species  nova. 

This  very  abundant  fish  is  in  the  form  of  its  lips  similar  to  the  last.  It 
is  stout  and  short,  the  head  not  entering  the  length  (exclus.  caudal)  quite 
four  times.  The  dorsal  line  is  somewhat  elevated  to  the  fii-st  ray  of  the. 
dorsal  fin,  the  depth  entering  the  length  3.5  times.  The  eye  is  smaller 
than  in  the  P.  velatuXf  entering  the  length  of  the  head  4.75  and  5  times, 
and  the  interorbital  width  1.75  times.  Top  of  head  plane  ;  muzzle 
moderately  prominent,  intermediate  between  P.  erythrurus  and  Pt.  conus 
in  this  respect,  being  more  compressed  than  in  the  last.  Mouth  small, 
little  projectile,  superior  lip  pendent.  D  15,  V.  9.  Thoracic  region  with 
small  scales. 

The  specimens  of  this  species  from  most  of  the  North  Carolina  Rivers 
are  rosy  on  the  sides,  the  larger,  light  golden ;  the  inferior  fins  all  orange. 
The  si)ecimens  from  which  the  above  description  is  taken  are  small,  only 
a  foot  long,  but  I  have  seen  several  specimens  in  the  Catawba  River,  of 
three  and  four  pounds  in  weight. 

It  occurs  hi  the  Neuse,  Yadkin  and  Catawba  Rivers,  in  North  Carolina, 
the  Clinch  River  in  Tennessee,  and  I  have  a  specimen  from  the  Wabash 
River,  in  Indiana,  and  three  others  without  locality,  but  probably  from 
the  Western  States  or  Great  Lakes.  In  the  Yadkin  and  Catawba  Rivers 
it  is  immensely  numerous,  and  is  caught  on  weir  ti*aps  in  the  spring  and 
autumn  in  quantities,  and  used  as  fooil  by  the  inhabitants.  It  is  not  as 
good  a  fish  as  the  P.  pajypillosus  and  P,  robustuSj  but  is  not  at  all  to  be 
rejected. 

There  seemed  to  be  a  largpr  number  of  smaller  specimens  in  the  Yadkin 
than  the  Catawba  Rivers  at  the  time  of  my  visit.  The  specimens  from 
the  Neuse  have  the  muzzle  a  little  more  prominent.  Some  specimens 
from  the  Yadkin  possess  only  XIII  and  XIV  D.  rays. 

65.  Ptychobtomus  riDiExsis,  Cope. 

Species  nova. 

A  smaller  species  than  either  of  the  preceding,  of  more  cylindric  and 
less  compressed  form.  The  doi-sal  fin  is  slioi'ter,  containing  only  XII  rays. 
Head  elongate,  about  four  and  a  half  times  in  hmgth  exclusive  of  caudai 
fin.  Muzzle  not  conic,  but  truncate.  Scales  similar  to  those  of  the  last  spe- 
cies. Length  about  ten  inches. 

Color  light  brownish  yellow,  fins  Ught  red. 

This  fish  resembles  at  first,  the  PL  cervinus,  both  in  color,  form  and 
size.  I  obtained  a  few  sixicimens  from  the  traps  in  the  Yadkin  River,  at 
the  plantation  of  Jolin  Kuntz,  and  did  not  see  it  in  any  other  river. 

I  took  a  variety  in  a  tributary  sti-eam,  characterized  by  a  longitudinal 
black    spot  at  the  base  of  each  scale,  giving  a  handsome  longitudinal 
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Btriation.  (A  similar  vaiiety  of  HypfilspM  analotttnnu$  (q.v.)  was  taken  in 
the  same  stream.)  Scales  6 — 44 — 5.  V.  IX.  A.  VII.  Head  flat  above; 
eye  4  times  in  head,  1.5  times  in  interorbital  breadth.  Dorsal  and  caudal 
tins  black  edged. 

00.  Ptychostomus  coregosub,  Cope. 

Species  nnvtu 

This  fish  is  very  easily  distinguished  by  its  very  small  head,  with  conic 
muzzle,  and  elevated  arched  back,  combined  with  a  small  size,  and  other 
chai'actei's. 

The  head  enters  the  length  not  less  than  five  times,  and  is  much  arched 
in  transverse  section  i)osteriorly  above.  The  diameter  of  the  eye  is  large, 
entering  the  head  between  thi-ee  and  four  times  ;  the  muzzle  is  regularly 
conic,  and  project,s  far  beyond  the  mouth.  The  latter  is  remarkable  for 
its  small  size,  and  lack  of  projectility ;  in  ordinary  individuals  it  would 
about  admit  a  pea.  The  upper  lip  is  not  pendent  below  the  front  of  the 
muzzle.  The  sliaiK)  is  broadly  fusiform,  the  dorsal  line  rising  to  the  fin. 
It  is,  neverthelesi'.,  more  compressed  than  the  species  already  described.  D. 
XIV  constantly. 

Tlie  grouiKl  color  is  silvery,  the  scales  shaded  with  leaden  above,  and 
with  black  pigment  at  their  bases,  giving  a  dusky  hue  to  the  whole,  as  is 
not  seen  in  the  species  alifady  described,  except  the  1\  pappillosus.  Belly 
and  inferior  fins  pure  wliite,  lacking  the  ix'd  and  oninge  of  many  others. 

This  fish  never  exceeds  a  foot  in  length,  and  is  very  abundant  in  the 
Catawba  and  Yadkin  Kivers.  It  is  cauglit  with  the  i)receding  two  species 
and  is  uiied  for  food,  but  is  the  least  valued  of  all  the  species.  It  is  calkxl 
at  Morgautou,  **blnc  mullet.'" 

07.  Ptycuobtoml's  amius,  Cope. 

Spec.  nor. 

This  large  species  has  the  small  head  of  the  last,  without  the  small 
mouth  and  many  of  its  other  peculiarities.  The  head  enters  the  length  not 
less  than  five  times  ;  muzzle  is  i)rounnent,  but  the  mouth  is  less  inferior 
than  in  Pt.  coregonus.  The  eye,  in  a  specimen  sixteen  inches  long,  is 
relatively  larger  than  in  P.  ctfUupsa.^  and  about  as  in  I'f.  forq/onun.  The 
muzzle  is  less  prominent  than  in  the  last  named  fish,  but  more  so  than  iu 
Pt.  collapi^Hi*.  The  mouth  is  of  ordinary  size,  but  the  upper  lip  d<H's  m>t 
form  a  free  projecting  rim  Jis  in  the  latter.  The  under  Up  is  ;v  narrow 
crescent  following  the  boundary  of  the  mandihle,  not  folding  so  as  to  meet 
on  the  middle  line  as  in  the  species  already  described. 

Dorsal  outline  a  little  elevated,  ravs  XIV. 

Colors  very  light ;  the  inferior  tins  white.  In  size  this  si)ecies  is  one  of  the 
largest,  reaching  four  pounds  and  over.  It  is  nuich  valued  by  the  peoide 
living  iu  the  neighborhood  of  the  Catawba  Hiver,  North  C\u'oUna,  as  an 
article  of  f(KKl.  They  call  it  the  *'White  Mullet.'-  1  have  not  seen  it  in 
the  Yadkin  or  any  other  river. 

08.    PtYCIIOSTOMI'S  TnALASSINUS,    Cope. 

Species  rwra. 

This  lish  approaches  the  Pt.  collapsuf,  Cope,  in  many  rcsi  ccts.  Tlic  head 


HsiO.J  * '  3  [Cope. 

is  elongate,  about  one-foui*th  the  length  (exclusive  of  caudal  fin),  anil  is 
plane  above.  The  muzzle  is  not  very  prominent,  nor  the  mouth  smaller 
than  usual  in  the  genus.  The  lower  lip  is  <iuite  different  from  that  of 
Pt,  eollapifus  in  its  narrow  civscentic  form.  The  eye  is  similar  in  size  to 
that  of  that  species.  The  dorsal  line  is  elevated ;  doi-sal  radii  XIV — XV. 
Color  sea  green  above,  white  below ;  fuis  white.  Reaches  four  or  live 
pounds,  and  still  gi*eater  weight. 

It  may  be  that  this  tish  is  a  form  of  the  P.  coUapsus,  but  the  different 
mouth  and  coloration  seem  to  separate  it.  Its  whole  proportions  differ 
from  those  of  P.  albus.  I  have  only  observed  it  in  the  Yadkin  River, 
where  it  is  abundant,  and  used  for  food. 

69.  rTYcnosTOMUS  R0BUBTU8,  Cope. 

Species  nova. 

"With  this  species  we  commence  the  most  numerously  represented  sec- 
tion of  the  genus,in  which  the  inferior  lip  is  large  and  full, entirely  coveiing 
the  space  Iwtween  the  rami  of  the  mandible,  and  having  a  transverse  or 
convex  posterior  margin.  In  this  it  resembles  the  true  Catostonii,  and 
diverges  from  the  tyi)e  of  Carpiodes,  etc. 

In  P.  robustus,  we  have  a  species,  stout  in  all  its  proportions,  and  with 
marked  coloration  ;  with  the  gibbt)us  or  elevated  dorsal  outline  of  P. 
coregonuSj  it  combines  the  short  body  of  the  Pt.  coUapuns.  The  head  is 
short  and  deep,  the  muzzle  not  prominent,  truncate  in  profile.  Eye  be- 
tween four  or  five  times  in  length  of  head.  Dorsal  fin  short  with  straight 
superior  margin,  radii  XII.     Scales  as  in  P.  collapnui^. 

Color  smoky  or  clouded  above,  mingled  with  golden  reflections  ;  sides 
similar,  below  yellowish.  Dorsal,  caudal  and  anal  lins  dark  crimson.  Size 
large.     I  examined  one  of  six  pounds  weight. 

This  species  is  distinguished  by  its  form  and  color,  from  all  the  others 
-inhabiting  the  Yadkin.  I  did  not  see  it  in  any  other  river  area.  It  is 
highly  valued  for  the  table  by  the  jieople  living  near  the  river.  AV^ith  the 
P.  thalafisinus  liiid  T.  erythrnrus  \\\v^  it  is  taken  in  spring-nets.  These 
nets  are  attached  by  four  corners  and  suspended  to  the  extremity  of  a 
lever  whose  fulcrum,  as  high  as  a  man's  head,  is  on  the  river  bank.  I5ait 
is  thrown  on  it,  and  when  the  fishes  congregate,  the  land  end  of  the  lever 
"being  suddenly  depressed,  the  suckers  do  not  escajie.  If  lishing  were  con- 
lined  to  this  mode,  and  the  autumn  weirs  not  made  too  tight,  an  abund- 
ant supply  of  food  from  the  rivers  might  be  promised  the  State  of  North 
Carolina  for  future  time.  Rut  unfortunately,  too  many  of  the  people 
with  the  imi>rovidence  characteristic  of  ignorance,  erect  traps,  for  the  pur- 
pose of  taking  the  fishes  «as  they  ascend  tho  rivers  ni  the  spring  to  deposit 
their  spawn.  Cart  loads  have  thus  often  been  caught  at  once,  so  that  the 
supply  is  at  the  ineseut  time  reduced  one  half  in  many  of  the  principal 
rivers  of  the  State.  The  rci)opulation  of  a  river  is  a  very  different  matter 
from  its  preservation,  and  involves  much  time,  attention  and  expense.  It 
would  be  far  cheaper  for  the  State  of  Xorth  Carolina  to  enact  laws  pre- 
servative of  tliis  important  product  of  her  waters,  similar  to  those  in  force 
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ill  nvMiy  of  cnir  older  States.  The  execution  of  such  laws  is,  lioweTer,  the 
important  point,  and  tlie  destniction  by  otlicers,  of  the  spring  traps  aud 
wfirs  in  the  Xense,  CajM?  Fear,  Yadkin  and  Catawba  Rivers,  every  8pring, 
lit  the  time  of  rnnnin^  of  the  tishes,  would  allow  of  the  esca^ie  of  immeiue 
nunilKM-sof  them,  U^fore  the  traps  eould  be  repaii*ed. 

70.  Ptychostomi's  kuythurus,  Raf. 

lehthvoK>;;:ia  Ohiensis,  p.  r»9.  l^ycho^toiuun  duque^nei,  Aj^ss  part.  Am. 
.louni.  Sei.  Arts.,  XIX  !K>.  CoiK*  Journ.  Ae.  Xat.  Sei.,  Phila.,  IWW,  230. 

This  s|KH'ies  is  pntUibly  the  most  widely  distributed,  as  well  as  one  of 
the  hn>n'st  of  the  ^muis. 

Tlie  form  is  somewhat  eompressed,  but  tlio  donwd  line  is  not  much 
anhoil  ;  the  head  is  of  nuMlium  ¥.\ix\  enterinjr  the  lenj^th  4.5  to  4.(50  times. 
'VW  end  of  tlie  muzzle  is  nearly  vertical  in  profile.  Tlie  lips  are  full,  the 
postorior  truneate  or  oiH'nly  t-marpnate  posteriorly;  the  plicate  coarse. 
V.\v  l..")  times  in  len^rth  ;  l.(Jl»  lines  in  interorbital  width.  Depth  of  iKxly 
lhl^v  and  twiv-thiiils  times  in  leii^^th  lexclus.  caudal.)  Top  of  head  nearly 

pUuio.     Scales  ;'• 4'J 1.     Radii  I).  XIII,  V.  0.,  dor^al  with  stniight 

superior  outline.     Color  ^ilvery,  r(»sy  and  gray  above  ;  dorsal  caudal  aud 
anal  tins  oninj^e. 

The  above  descri])tii»n  is  taken  from  one  of  several  specimens  from  the 
YoMi:hit»trhenv  River,  in  Western  Pennsvlvania.  I  have  procuivd  otiier 
and  >imilar  in<lividuals  from  the  Ilol.ston  ami  French  Broad  l^ivcrs,  in 
TcnnesM'c.  It  is,  a*^  Ralincs<|ue  observes,  a  most  abundant  sucker  in  all 
the  ri\ers  tributary  to  tlie  Mississippi  from  the  East,  and  is  that  which  is 
known  every  where  as  "red  horse."  It  is  the  common  tish-food  (»f  the 
jH  ople.  sbarin;;  the  distincti«>n  witii  the  *'l)lne  cat.''  li'hthadurHH  rarru' 
I(S,',  /i.y.  It  n-aches  as  lar«;e  a  size  as  any  species  of  the  j^enus,  and  I  have 
setMi  tlu'Ui  of  six  and  ei;^^lit  poutids.  Thv  largest  I  have  heard  of,  was 
caiij^'ht  in  the  French  Hroad,  and  weiLrhi  d  twelve. 

With  various  authors,  I  have  formeily  re;;ardMl  it  as  the  Pi.  ilm/iirsnfi 
of  Le«>euer,  but  I  snspe<'t  it  to  be  distinet,  as  alieady  indicated  by  Ratines- 
que.     The  characters  of  the  latter  are  jjointed  out  below. 

A  si)ecies  resemblin^^  the  prt^sent,  as  well  as  the  Pt.  roJmfttuR,  bears  the 
iianu"  of  'Mvd-horsi*,*'  in  the  country  of  Xorth  Carolina,  east  of  the 
mountains,  but  whether  t!ie  same  or  not,  the  present  inaccessibility  of 
niv  speciuu'us  prevents  nui  fn»m  de(•i^lin«,^  Asi»ecimen  from  the  Catawba 
of  M-ven  lb.  weight  had  a  relatively  lar«;er  lu'ad,  and  was  otherwise  stouter 
than  the  above  describe<l.  I).  1.12  ;  scales  G — io—T).  The  lish  is  connnon 
in  that  river,  and  Cipially  so  in  the  Yadkin.  Tln>se  from  the  latter  have 
I).  Ml  ;  muzzle  not  i»rominent  ;  lu'ad  and  body  rather  elonj^ate  ;  shaded 
\x  ith  \elU»w,  particidarly  on  sides  of  lu»ad  ;  tins  oranj,^\  It  will  be  observed 
lliat  I  lie  eastern  tish  a;j:ree  in  havin^^  ]).  jo  ^^,^^  y..^^y^ 

71.  PTYcirosTOMrs  lacuyumalis,  Cope. 

T!li^»  s|K'cies  is  <iuite  near  the  last,  and  may  at  some  future  day  l>c  shown 
u»   bo  onlv  a  h'cal  variety  of  it,  but  in  this  case  PL  macrolcpklotus  must 
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follow  also.  Its  characters  are  very  similar  ;  our  specimen  differs  in  its 
more  numerous  scale  series,  a  point  in  which  the  Pt.  erytJirurus  agrees 
with  all  the  other  species  with  scarce  an  exception.  I  do  not  know  of 
any  genus  where  the  number  of  scales  is  so  similar  in  all  the  species,  as 
in  lHychostomu9.  Scales  7— 4G — 5,  in  a  larger  specimen,  in  a  smaller  they 
are  6 — 44 — 5.  The  cranium,  however,  presents  us  with  the  oblique  super- 
opercular  region  and  elevated  vertex  with  a  ridge  on  each  side,  as  in  the 
PL  macrolepidoius.  The  premaxillary  spines  and  nasal  cartilage  also  pro- 
jects, leaving  quite  a  depression  across  the  muzzle  in  front  of  the  nai-es, 
a  feature  not  seen  in  Pt.  ery thrums,  and  less  marked  inP^.  ma^rolepidoius. 
The  mouth  is  quite  inferior,  but  is  large  and  the  lips  large  and  thick. 
The  inferior  has  a  slightly  concave  i)Osterior  margin,  and  the  median  pos- 
terior fissure  is  stronger  than  the  others.  The  orbit  is  smaller  than  in 
Pt,  maerotepidotim,  and  enters  the  interorbital  space  twice.  Depth  3.75 
times  in  length.  The  dorsal  outline  is  gently  arched,  and  reaches  its  high- 
est point  a  little  in  advance  of  the  dorsal  lin.  The  latt-er  has  the  superior 
outline  but  little  concave,  rays  XII  in  the  larger,  XIII  in  the  smaller  ;  V.  9. 

The  scales  of  this  species  are  as  in  Pt.  erythrurus^  not  black  at  base ;  a 
trace  is  seen  in  the  smaller  si)ecimcn.  This  mark  is  seen  in  Pt,  marero- 
lepidotua  and  Pt,  crasnlabris,  the  latter  also  from  the  Neuse  river.  The 
fins  are  white. 

This  species  reaches  a  length  of  eighteen  inches.  One  like  it  is  sold  in 
the  market  of  the  city  of  Newbern,  X.  C,  with  a  second  species  much 
i-esembling  the  Pt.  crassUahrift,  but  whether  identical  or  not,  I  cannot  be 
sure,  as  my  specimens  were  lost. 

Ptyc?io8tomu8  macrolepidotus,     Lcsueur. 

Agassiz  in  SlUim.  Amer.  Journ.  Sci.,  Arts  XIX.  89.  Catostomus  tnacro- 
leptdotuSy  Les.  Joum.  Acad.  Natl.  Sciences  I,  1817,  94  Tab. 

FusifoiTO  compi-essed,  the  depth  entering  the  length  3J  times  ;  the  head 
8hoi*t,  contracted  anteriorly,  the  occipitiil  n^gion  elevated,  very  ccmvex 
transversely.  Length  of  head  4.6  to  4.5  times  in  length  ;  orbit  large, 
diameter  4  to  4  8  times  in  length  of  head,  and  twice  in  interorbital  width. 
Scales  5 — 45 — 5,  radii  D.  XIII ;  V.  9.  The  lips  are  well  develo^xid,  and 
the  posterior  is  transverse  posteriorly. 

The  length  of  the  siwcimen  described  is  about  a  foot.  The  color  in 
life  including  fins,  is  white,  yellow  shaded  above. 

Ten  specimens  have  been  compai-erl,  all  from  Pennsylvania  and  Dela- 
ware. Of  five  from  the  Couestoga  Creek,  a  tributary  of  the  Susquehanna, 
two  have  the  parietal,  median  frontal,  and  nasal  bony  ridges  very  promi- 
nent, while  in  two  they  are  almost  without  trace.  In  the  former  the 
dorsal  radii  are  XIII,  in  the  latter  XII.  I  cannot  discover  the  sexes  of 
these  siKJcimens  as  they  have  been  eviscerated.  In  the  other  five  there  are 
several  with  weak  crests,  but  none  with  XII  D.  rays. 

In  a  large  specimen  from  the  Wabash  Kiver,  the  only  departure  from 
the  typical  form  is  the  more  emarginatc  inferior  lip. 
.    This  species  is  esi>ecially  abundant  in  the  comparat  i vely  sluggish  streams 
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of  Miiryliind  and  Delaware,  and  is  but  little  valued  for  market*  It  is  no 
d(>ul)t  the  species  described  flret  by  Lesueur,  as  it  is  the  only  one  of  the 
punis  seen  in  the  Philadelphia  market.  I  did  not  meet  with  it  in  Xoitli 
(/arolina. 

Ptycho^tomui  duquesncC,  Lcsueur. 

A  specimen  of  this  fish  fix>ni  near  Pittsburjj,  Lesueur's  original  locality 
huj;<;ests  tlie  correctness  of  the  opinion  of  Ratinesque,  that  his  Pt.  eryih- 
rurus  is  a  dilVeivnt  sjK'cies.  Tlie  characters  are  seen  in  the  10  ventral 
radii,  and  the  considerably  more  pi*omiuent  muzzle,  with  correspondingly 
inferior  mouth.  The  scales  aix»  also  smaller  7 — 18 — 7,  (to  front  of  ven- 
tral). Di>rsal  tin  little  incised  above,  R.  XIII.  Length  of  head  4.6  in 
that  of  head  and  IhkIv  ;  orbit  four  times  in  heatl  1.7o  times  in  intei*orbital 
si>ace.  Cranial  cix^sis  mtxlerate,  the  parietal  region  elevated  as  in  Pt. 
iHfin'oIf'pitlotun^  not  so  plane  as  in  Pt.  eryOiruru*.  Depth  3f  in  length. 
Lips  mo«leratel y  develoixni.  Dentition  as  in  Pt.  erythrurm.  The coloi-ation 
in  sj>irits  is  quite  like  that  of  other  sjiecies,  except  that  the  dorsal  region 
is  a  ilark  steel  bluish,  which  the  other  siwcies  do  not  exhibit.  Scales 
without  black  spot  at  base. 

Length  of  a  nuKierale  siK*cimen  frum  the  Youghiogheny  River,  Penn- 
sylvania, one  fiH»t. 

Kirtland's  descripti  »n  U)  Pioc.  Hoston  ?ci.  Nat.  Hist.  V  26S,  leaves  it 
somewhat  uncertain  as  to  whether  this  sixvies  or  the  7^.  erythrurus  was 
bcfiMc  him  :  his  tiguivs  ivscmbles  the  pn'simt  fish.  I  should  not  be  sui*- 
priscd  to  find  that  his  female  •'red-horse  *'  described  as  so  diftei-ent  from 
the  male,  was  our  Pf.  ''"'^ '/>.<'/,<. 

7 V// '•'/" y '"//>>/. v  <^^■*N^>.  C.  V. 

Thi^s]>ecies  dilVi*rs  from  its  near  allii'^  in  tlu'  nunv  numerous  dorsal  radii, 
eti".  Till'  !\»rni  api>cais  to  be  that  of  7".  <  .-7/ '/•/"■ /•■/,<.  Its  habitat  is  given 
by  the  Fii'ucli  autlior-N.  as  Lake  Superior,  ami  Giinther  adds  St.  Lawrence 
l\i\cr  and  Lake  Lric.     I  have  not  seen  it.     Tiie  li[«  characters  separate  it 

7V^'.',V>j<''./i»'s  >i},t^,i.f.     Dekav. 

(tei»lo:::ical  survev.  New  York.  Ill,  1S.». 

Thi^  species  is  also  >inn!.ir  in  i;ciH*ral  propnti.»ns  to  the  Pi.  fryiJtruni*^ 
but  has,  aci'onliui:  to  Dt-kay.  ni«»iv  na'.'.'.oriMiN  >caie>  and  a  much  smaller 
eye.  Dekay  says  :  scvtntet'ii  lonjitvbiinal  ri»\vs  of  >calt>  counted  at  (h»rs;d 
lui.  Head  and  b«Mly  in  in.  :  iail*2. :  \.vm\  C.*»  tMie-t'ouriii  :  eye,  4  incli 
vone-sixth  heatl  .     Kadi  O.  Xlll  :  V.  '.».     Ho  ding's  n.»i  dx;'scril»e  the  lips. 

thicida  Lake. 

% 

.Vi;ass.  1.  c.  <?.      T  -  x- .  .    ^         ■     '    ,.     Lcmu;:;'.L  A.  X.  Sci.  Phila.  L 

\\\{]\  ihi^  sivcioN  wc  cntt  r  a  sc'.  ir^  cliar.;*:^ :  [.^d  by  the  ivlatively  small 
si.'c  the  head  K'ar>  to  the  IkhI>.  a:ui  v  v«*i>v  i^v.i :::  .U'paivnt  elevati«m  of  the 
laiicr.     The  IumiI  enters  the  len^::!;  c\vVa^i\o  o!  tl'.e  e.iuilal  tin,  tive  times. 
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This  species  resembles  the  Pi.  maerolepidotua  Les.,  more  than  it  docs 
the  Pt,  ery thrums,  but  the  proportionate  size  of  tlie  head  is  less.  In  a 
specimen  8  inches  long,  the  scales  are  6 — 49 — 4 ;  radii  D.  XIII,  V.  IX. 
The  supi-aoccipital  region  is  much  elevated  and  convex,  the  interorbital 
rep^ion  convex,  but  without  keel.  The  muzzle  is  prominent,  and  separated 
on  the  upper  8ui*taco  by  a  deep  transvei-se  depression.  Tiie  mouth  is  but 
little  overpassed  by  the  muzzle,  and  is  large.  The  lips  are  rather  narrow. 
Eyes  live  times  in  length,  2.5  times  in  interorbital  breadth  of  head. 

I  do  not  recollect  the  colors  of  this  sucker  in  life  ;  Lesueur  states  the 
fish  to  be  orange  above,  bases  of  scales  darker  ;  inferior  fins  red. 

A  single  specimen  from  Saginaw  Bay,  Lake  Huron,  has  fui-nished  me 
with  means  of  comparison.  It  agrees  exactly  with  Lesueur' s  account 
of  it.  The  basis  of  the  scales  of  some  dorsal  series  are  blackish.  The 
species  is  suppo.sed  to  be  confined  to  the  Great  Lakes. 

Ptychostomu»  sueurii.     Rich. 

Cato8tomu$  sueuriL,  Richardson  Fr.  Joum.  1823,  772.  Fauna  Boreall 
Americana  III,  118. 

This  species  appears  to  me  to  be  very  near  the  last,  and  agrees  with  it 
in  proportions  of  head  to  body,  of  depth,  fin  i*adii,  squamation,  etc.  He 
says,  h(»wever,  that  the  muzzle  projects  an  inch  beyond  the  mouth,  in  a 
specimen  nineteen  inches  long,  which  is  certainly  not  the  case  in  the 
species  last  described.  Hence  I  suspect  it  to  be  distinct,  and  that  it  will 
l)e  found  to  possess  other  chai-actei-s  when  re-examined.  Gunther,  (Ca- 
tal.  Brit.  Mus.)  refers  it  to  the  C.  macrolepidotus,  to  which  it  is  evi- 
dently nearly  allied. 

From  the  Fur  countries,  British  North  America. 

72.  Ptychostomus  crabsilabris,  Cope. 

Species  nova. 

This  sucker  is  neay  the  PL  aureolus^  but  has  a  more  contracted  conic 
muzzle,  and  smaller  mouth;  it  in  also  a  fiatter  and  more  clupeiform  fish. 
Supra-occipital  region  elevated,  convex;  orbit  4.2  in  length  of  head,  3 
times  in  interorbital  width.  Depth  3.75  times  in  length.  Scales  large, 
5 — 44 — 5.  1).  XII;  V.  9.     Length  of  specimen  described,  one  foot. 

Color  in  life  silver,  above  with  a  smoky  shading,  and  the  scales  black  at 
t]ie  bases.  Doi*sal  fin  blnckisli,  inferior  fins  white.  Top  of  head  blackish; 
a  black  band  from  occiput  to  pectoral  fin. 

The  lips  of  this  species  are  thick,  |;he  lower  truncate,  but  the  mouth  is 
very  small.  In  these  features  it  is  between  P.  conus  and  P.  aureolus. 
The  doreal  fin  in  the  specimen  described  is  elevated  in  front,  the  basis 
being  only  .75  the  first  soft  ray,  in  length.  The  margin  is  deeply  con- 
cave. The  fewer  dorsal  radii,  as  well  as  the  less  prominent  muzzle,  dis- 
tinguish it  from  Pt.  conus. 

From  the  Neuse  River,  near  Rileigh,  N.  Ca. 

A.   P.   8. — VOL.    XI.— .32e 
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Ptyehostofnus  brediceps,  Cope. 

Species  not  a. 

An  elongate  species  witli  small  head,  and  very  convex  occipital  region, 
characterized  by  the  presence  of  X  ventral  mdii. 

Depth  .25  the  length;  orbit  3.75  in  head,  1.75  in  interorbital  width. 
Cranial  ridges  not  strong.  Basis  of  dorsal  five-sixths  the  anterior  height, 
ladii  XIII;  free  margin  deeply  concave.  Body  compressed,  dorsal  line 
very  narrow.  ScJiles  6 — 45 — 5.  Muzzle  short  conic,  projecting  beyond 
mouth.  Latter  small,  lips  short,  the  posterior  well  developed,  not  eroar- 
ginate. 

Color  white,  yellowish  below;  scales  above  with  a  little  black  at  their 
bases. 

Length  of  specimen  examined,  ten  inches. 

This  fish  belongs  to  the  basin  of  the  Ohio.  I  have  a  specimen  from  the 
Youghiogheny.  The  number  of  the  ventral  radii  is  very  constant  in  this 
genus,  but  if  the  inci-eased  numlKir  should  prove  to  be  accidental,  the  gen- 
ei*al  characters  of  this  fish  would  approximate  it  to  Pt.  aui*eolus. 

A  peculiarity  of  the  type  specimen  consists  in  an  additional  ray  in  the 
anal  fin — eight  instead  of  seven  in  the  other  species,  and  the  alteration  of 
the  thiixi  and  fifth  to  perfectly  simple,  unbranched  rays,  scarcely  attiiin- 
iug  the  edge  of  the  fin.     This  may  be  abnormal. 

T^.  pTYciiosTOMrs  (ONUS,  Cope. 
SpericA  nor  ft. 

This  fisli  represents  the  J\  rorerjonus  in  the  section  of  the  genus  with 
fully  developed  lips. 

Form  Hat.  with  elevated  dorsal  line,  and  small  conic  head.  D.  radii 
always  XIV.  Eye  large,  mouth  exceedingly  small,  far  overpasse<l  by  the 
ronie  muzzle.  Tiie  superior  regions  are  smoky  and  the  scales  with  black 
bases;  below,  with  the  inferior  fins,  white.     Dorsal  Wn  dusky. 

The  lips  of  this  six»eies  are  smaller  than  in  Pt.  rr(issilahn\  though  the 
inferior  is  siniilarlv  trunratc  behind.  The  nuizzle  is  much  more  conic  and 
l>r(Kluced  than  in  that  fish.      The  dorsal  radii  are  moro  numerous. 

Numerous  specimens  from  the  Yadkin  River,  Xorth  Carolina,  where  it 
is  taken  in  large  numbers  with  JH.  roIUtpMua,  Pt.  robustus,  etc.,  but  is  of 
less  value  tlian  they. 

74.  Pty(iiostomu8  ceuvinus,  Cojx*. 

Jouru.  Acad.  Nat.  Sci.,  Phila.  18(58,  235,  Tal).  iii,  fig.  4. 

This  species  constitutes  a  well  marked  section  of  the  genus,  character- 
ized by  a  cylindric  form,  the  transverse  diameter  of  the  body  being  equal 
to  the  vertical.  Before  <lesrril)ing  this  species  in  detail,  I  may  premise 
that  I  have  found  no  little  dithculty  in  attempting  to  identify  the  Pt.  vte- 
lanopi^,  Raf.,  of  Dr.  Kiitland's  fishes  of  the  Ohio.  The  figui-e  resembles 
the  Pt.  crdSfiilubriii  very  closely,  but  the  description  of  *'body  full,  cylin- 
dric,*' will  not  allow  of  the  identification.  Should  the  fin  formula  of  1^. 
hren'ccp.^  be  abnonnal.  the  compressed  body  and  lack  of  spots  point  to 
specitic  diversity.     I  had  thought  the  present  species  intended,  but  the 


ure  givvn  by  Kirtlniid  pwdmles  tbo  iiluu.  for  thi-  P.  cerriitut  is  lii  I'onii 
\iA\  like  llw  ('•itattoimn  nigricnn',  ami  liiia  u  niuoli  less  elov.iteil  ilurMl 
[ion  tUon  tlie  V^.  tiulAnopg.  U  tlilTera  uIhu  in  t\u>  finiii  or  tii«  iloi'sal  tin, 
rbicli  In  tliat  siwciM  dispUjrs  XI  XII  D.  rndii  iiistcid  of  XIII.  For  thu 
nt,  tliervftire,  I  iutroducci  the  PI,  mrtun'ipi  by  usime  only, 
ad  of  J^.  etrnuut  one-tirth  tbv  louglli,  ns  hv^ad  M  Aix^i,  )>|[iue  libovt^. 
ilo  tniiicalo,  low  in  protilit,  Hpa  large,  tliii  nujicrior  jieiulcni.  Tbu 
ifbrior  Up  tliiuk,  mow  pitxlucml  than  in  any  «Uicr  spncicn,  aiic!  wllli  n 
lonjtitwliiMl  Qssuiv,  the  plicm  nru  moi^  or  Iohk  broken  u|>,  UuUy 
Mains  largu.  Oiirsal  slixrl,  radii  Xll,  inargiu  struiglit. 
tcrw  yellowiali  bi-own,  below  j-ellovr;  tiiu  not  red.  Tlio  dark  o(  tlio 
^per  aurfiMca  often  forming  brond  transverse  Hhadea.  AfW  dentb  tliw 
Aon  abovo  beoomu  n  dark  eniorald  green.  Tlds  flnh  never  exceed)!  n  font 
I  Uttgtli,  «nd  rarely  nttnina  tbat  aixo.  It  cxista  in  Rreot  numbers  iu  the 
tUwb»  IQver,  but  I  did  not  mnat  with  it  in  tbo  Yailkin  nv  elscwhom. 
ihiwa  iwauliai'babit  of  )i-apiuj{  from  tlio  vfat«T,  wbenoo  tlie  llHlivruieu 
iQ  tt  "Jurafin^  mnllet."  It  is  but  liltli*  valnnl  a*  foud,  tliough  many 
lecimeiis  are  cuuglit  on  llu)  weirs. 

Abo  from  the  UiMuioke  Rivitr  in  Xoi-tU  Carolina  and  Vii^iiiio.  and  tbo 
utu»  in  Virginia. 

Oltutlier  uipun  i-onfounds  this  spneies,  wi  well  known  lo  the  llHbcinn'jn 
'.  Um  Soutbum  rivers,  witit  tlie  Pt.  dn^|lll»lK^i. 

CABPIODES,   ItalliKwiue. 

A«Msit,  Am.  J.  Srf.  Arts,  XIV.  7^,  1803. 

Tlw«t)cncs  uf  thlsgonnit  arc  cxtcnslvnly  distrI1>tilt.vi  in  Mio  fivhli  wnU'ro 
r  Kortl)  America.  WMt  of  tlie  Itocky  Mi>iintalns.  I  »ni  nut  ui'iiuiiiulwl 
itl)  viy  from  tin-  Atlantic  streams  to  tbe'  pitstwurd  of  tlt«  Uulawnn;, 
loogb  thay  may  exist,  wbilo  they  are  found  in  tlio  Groat  Lakes  auil  tliu 
ibuturiOB  of  Ilii.*  St.  L'im-eni.'d.  A;;ftsHic  <lvlineil  tliis  tcettiu  a*  above. 
ixl  iadiOitod  four  bikvIivi,  one  duscriUcd  by  Lusuvur,  one  by  Itallnoaquu, 
id  (wo  by  himwK.  I  havo  not  swn  siiccimuns  from  tho  Bulnrii  watcm 
r  Nortli  CftroUiiu,  though  tliey  no  doubt  exist,  while  they  are  .^Isu  abun- 
uA  in  tbo  French  Brond  atkd  otlier  trilnitarics  of  tliv  Tonncsaoo.  My 
^WiBUM  of  thone  fiiini  the  lMt«r  beln;{  lo4t.  I  glvf  an  naoount  of  otbttr 

kiMwn  to  ma.     I  oihl  ftvo  to  the  four  already  known. 
I.  Anterior  mys  of  tlio  doraal  Uu  very  much  elevated  lutil  attiniutod. 
teoMllng  or  otiualUug  tlic  Im^tli  of  its  basis, 
a  Tlw  miic&le  very  nbi'uptly  nhtusn. 

Anterior  Ml borbit^il  miu'b  deupLTUi^ui  lon^;  uirtoriiv  msrifin  appcrlip 
liov  orbit.  c  t)irraHini>. 

AntatioraiiborlHlAl  ainidar;  upper  lip  b.'if>>Fe  tcuws;  eye  4.0  tlmiw  in 
wd-  (%  cimsAKaKiUKL'a. 

Anterior  Mib>>rbil.->1  flub-triiutgul.ir,  lunger  Uian  dutrp;  itppcr  lips  bofon 
itw;  cyo  8.0  tiiuea  in  bom).  c.  NiUCHK. 

act  Tbo  muxzlu  uonii;,  i>r<tJ(>oUiig. 
Boo  tncdium,  biv;lc  clov.-itL-d.  c.  vujrElt. 
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II.  Anterior  mys  shorter,  measuring  the  anterior  half  or  a  little  more 
of  the  base  of  the  dorsal;  (muzzle  conic  or  projecting). 

D.  XXIV.  A.  VII.  Depth  2}  in  length;  head  4.3  in  same;  hack 
much  elevated,  anterior  dorsal  rays  measure  to  the  15th  ray. 

C.    OBATI. 

D.  XXVIII,  V.  X.  A.  VII.     Depth  2.5  in  length;  head  4.25  in  smae; 

scales  8-5;  short,  stout;  long  dorsal  rays  meiisure  to  32  ray. 

('.   TnOSCPSOKT. 

1).  XXVI-VII,  V.  X.  Dei)th  3  times  in  length,  head  3.5  times;  muz- 
zle elongate  conic;  eye  median,  large;  anterior  D.  rays  not  thickened, 
nearly  as  long  as  base  of  tin.  c.  bison. 

D.  XXVII  to  X^X;  A  VIII;  scales  G-5;  oblong,  long  dorsals  to  22  ray 
in  adults;  depth  2.7  in  length,  eye  small  anterior.         c.  cyprisuij. 

D.  XXX  A.  VII;  antcrioi*  doi-sal  i-ays  thickened,  osseous,  short,  reach- 
ing 10th  ray;  head  small,  4.5  to  5  times  in  length;  eye  small  anterior; 
fusiform,  depth  .3  times  in  length.  c.  kummifer. 

In  the  number  of  the  radii  of  the  ventral  and  anal  fins,  the  species  are 
not  always  entirely  constant ;  thus  in  one,  (7.  bifon  there  are  VI,  in 
another  VII  anals.  In  (7.  cyprinns  sonip  have  IX  and  others  X  ventrals. 
In  young  examples  of  the  species  just  named,  tlie  long  anterior  dorsal 
rays  are  longer  than  in  the  adult,  but  not  so  much  so  as  to  l)e  ^-onfounded 
with  the  long  rayed  species  of  section  one.  The  margins  of  the  scales  in 
this  genus  and  Bubalichthys  are  serrate,  their  stnictui-e  thicker  than  in 
the  Ptychostomi. 

Gill  has  adopted  the  genera  of  the  C'atostomi  as  left  by  Agassiz,  while 
Giinthcr  rejects  most  of  them.  Moxostomti,  Ptycliostonius  and  Catosto- 
mus  I  regard  «is  distinct  genera  of  the  typical  form,  to  which  1  add  Pla- 
copharynx.  Of  thoso  with  finer  and  nioi-e  numerous  pharyngeal  teeth, 
C\vcleptus  is  distinct  in  its  completely  ossified  cranium,  as  I  have  pointed 
out  in  an  essay  on  the  Cyi>rini(liu  of  Peinisylvania.  Bubalichthys  is  well 
characterized  by  the  form  of  its  jjliaryn^eal  bones,  as  shown  by  Agassiz. 
The  remaining  Itiifinesquian  genera,  Carpiodes  and  Ichthiobus  are  but 
doubtfully  distinct  from  one  another.  Carpiodes  is  the  older  name,  with 
which  SdevoyiKithus,  Cuv.,  Val.,  may  be  associated  as  a  synonynie. 

Carpiodes  di^ff'ormiit,  Coiw. 

Sper.  nor. 

This  species  has  a  remarkably  obtuse  muzzle,  which  with  the  large  eye, 
almost  gives  it  the  apiwarance  presented  by  monstrous  perch  and  carp 
where  the  premaxillary  bones  are  atrophied.  Viewing  the  top  of  the 
head  from  a  position  oi>posite  a  point  mid -way  between  the  dorsal  fin  and 
end  of  the  nnizzle,  the  spine  of  the  premaxillary  bone  is  not  visible.  In 
the  C.  selene  these  spines  are  very  distinctly  prominent,  in  the  C.  cutisan- 
serinus  slightly  so. 

The  dorsal  outline  of  this  fish  is  arched,  elevated  to  the  anterior  dorsal 
radii,  and  then  regularly  descending.  The  long  dorsal  rays  extended, 
reach  to  beyond  the  origin  of  the  caudal.     Lateral  line  nearly  straight. 
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scales  6 35—4.     The  end  of  the  pectoral  is  in  line  with  the  origin  of 

the  first  dorsal  ray.     Radii,  D.  XXIV,  A.  VIII,  V.  IX. 

The  head  is  very  obtuse  and  has  a  very  large  eye,  beyond  whose  ante- 
rior rim  the  extremity  of  the  nasals  project  but  a  little  way.  The  spines 
of  the  preniaxillaries  project  upwards  and  forwards,  but  not  so  far  as  the 
line  of  the  nasals,  and  fail  by  .35  inch  of  reaching  the  line  of  the  inferior 
rim  of  the  orbits.  The  anterior  edge  of  the  mandible  is  in  line  with  the 
anterior  rim  of  the  orbit,  and  the  end  of  the  thin  upper  lip  reaches  the 
line  of  the  anterior  rim  of  the  pupil. 

The  diameter  of  the  eye  enters  the  length  of  the  head  3.6  times,  and 
the  length  of  the  head  the  total  (exclus.  caudal)  4.22  times.  Operclo 
radiate-ridged.  Supraoccipital  region  much  elevated,  with  lateral  ridges. 
Anterior  suborbital  ti-apozoid,  deeper  than  long.  The  size  of  this  species 
is  medium;  average  lengtli,  one  foot.  Tlie  color  is  uniform  brownish 
golden. 

From  the  Wabash  River  in  Indiana. 

Carpiodes  cutisanserinusy  Cope. 

Speciea  nova. 

This  species  is  near  the  last,  but  present  various  distinctive  features. 
These  may  be  summed  up  as  follows: 

The  dorsal  fin  originates  mid-way  between  end  of  muzzle  and  basis  of 
caudal  fin — considerably  nearer  end  of  muzzle  in  C.  difformis.  The  eye 
is  smaller,  4.5  times  in  length  of  head.  The  spines  of  the  premaxillaries 
project  considerably  in  advance  of  the  line  of  the  nasal  bones,  and  reach 
the  line  of  the  lower  rim  of  the  orbit.  The  upper  lip  is  much  in  a<lvanco 
of  the  orbit,  and  the  end  of  the  same  bai*ely  reaches  the  line  of  the  ante- 
rior rim  of  the  latter.  Scales  7 — 37 — 5.  Anterior  suborbital  bono  vertical 
ovate. 

The  lips  are  minutely  tuberculatc.  Operculum  and  suboperculum  ru- 
go.se,  former  radiate.  Lonjj  rays  of  dorsal  and  anal  extending  a  little  be- 
yond the  basis  of  the  caudal  fin.  Head  four  times  in  length  head  ancl 
body.  Depth  2.6  in  the  same.  Length,  a  foot;  color  silvery.  In  a  mnle 
in  spring,  the  muzzle  and  front  are  covered  with  closely  set  small  papil- 
lose corneous  excrescences.     Radii  I). XXVI,  V.  X,  A.  VIII. 

From  the  Kiskiminitas  River,  Western  Pennsylvania. 

Carpiodes  selefir,^    Cope. 

Species  nova. 

Anterior  dorsal  outline  steeply  elevated,  also  the  supraoccipital  region, 
vortex  convex  above  middle  of  orbit,  concave  above  anterior  rim  of  same, 
as  in  the  two  preceding  species.  The  present  fish  is  intermediate  in  many 
ways  between  the  two  last,  and  adds  characters  of  its  own.  Thus  the 
anterior  suborbital  bone  is  longer  than  in  either,  longer  than  high,  and 
narrowed  posteriorly.  The  orbit  is  large  as  in  C.  difformis,  entering  the 
length  of  the  head  3.6  times,  while  the  muzzle  is  more  elongate  than  in 
either.  The  head  is  narrowed  vertically  ;  the  sjnnes  of  the  premaxillaries 
extend  beyond  the  nasal  crests,  but  do  not  quite  reach  the  plane  of  the 
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lower  limbs  of  the  orbit.  The  premaxillary  border  is  far  in  advance  of  the 
orbit,  and  the  exti-eniity  of  tlie  maxillary  attains  the  anterior  rim  of  the 
orbit.  Dorsal  and  caudal  radii  extended,  reach  the  basis  of  the  caudal ; 
the  origin  of  the  fii-st  is  equidistant  between  the  latter  point  and  the  end 
of  the  muzzle.  Rays ;  D.  XXVI ;  V.  10.  A.  VIII.  Scales  7—37—5. 
Color  silvery  white.  Length,  a  foot.  Three  specimens  of  this  were  taken 
in  the  Root  River,  Michigan,  in  all  probaoility,  though  the  label  which 
accompanied  them  has  disappeared. 

Carpiodes  telifer,    Rafinesquc. 

Catostomus,  8p.  ?  I^esueur  Journ.  Acad.  Nat.  Sci.  Phila.  I  110.  C, 
telifer  liixt.  Ichth.  Chicnsis  56  Sderognathui  cyprimua  **Val."  Kirtland 
Fishes  of  the  Ohio.  Proc.  Bos.  X.  H.  S  o  c.  V.  275  Tab.  XXII  fig.  2  not 
of  Valenciennes. 

I  have  i-efcrred  my  specimens  to  this  species  chiefly  on  the  strength  of 
the  fi;;ure  and  description  of  Prof.  Kirtland,  and  from  the  fact  that  Lesueur 
regarded  it  as  so  near  the  C.  cyprinuHy  which  he  would  not  have  done  with 
the  C.  cutisuhserinus  of  the  Ohio  before  him.  I  had  two  specimens  of 
the  present  fish,  one  of  them  from  tlie  Wabash. 

It  has  a  shorter  doi-sal  fin  than  the  preceding,  having  but  XXII  rays, 
of  which  the  anterior  two  are  exceedingly  elongate.  The  prominence  of 
the  muzzle  is  the  most  distinctive  feature  ;  it  is  conic,  the  spines  of  the 
premaxillaries  projecting  at  an  angel  of  45^  to  beyond  the  nasal  crests, 
and  the  extremity  not  reacliing  the  line  of  tlie  lower  rim  of  the  orbit. 
The  extremity  of  the  mandible  extends  to  the  nares.  Eye  4.25  in  length 
of  head.  Head  3.75  in  length  ;  depth  2.4  in  the  same.  Scales  as  in  the 
last  species.  Second  suborbital  long  as  deep,  trapezoidal.  Origin  of  dor- 
sal .2  nearer  end  of  muzzle  than  basis  of  caudal.  Length  of  type  speci- 
men ten  inches. 

Rafinesquc  says  that  this  species  is  called  skip-jack,  from  its  habit 
of  throwing  itself  from  the  water,  and  sailor,  from  its  elevated  dorsal  fin 
which  appears  above  the  surface  of  the  water.  The  first  mentioned  name 
is  also  applied  to  a  clupeoid  of  the  same  streams,  the  Pomolohns  chrt/soch- 
loris, '    Raf.  Kirtland  says  the  present  species  is  not  much  valued  as  food. 

Carpiodes  grayi^  Cope. 

Spec.  nov. 

In  this  fish  wo  have  the  form  and  proportions  of  the  last  group,  with 
the  shortened  dorsal  radii  of  the  succeeding  forms. 

The  orijriu  of  the  first  dorsal  radii  is  nearer  the  cuil  of  the  muzzle  than 
the  origin  of  the  caudal  l>y  one-fourth  of  its  basis.  This  embraces  XXIV 
radii.  Anal  i*adii  just  to  base  of  caudal.  Orbit  .25  the  length  of  the  hea<l ; 
intcrorbital  width  1  3-5  the  former.  Occipital  region  elevated ;  muzzle 
much  prolonged  conic,  mouth  posterior,  as  in  C.  ve-l  ifer.  In  general  this 
species  is  quite  near  the  latter  ;  the  numbiir  of  scales  is  the  same,  and  the 
proportions  quite  similar.  The  orbit  is  not  so  elevated,  and  the  long  dorsal 
i-adii  about  half  as  long  as  those  of  that  species.     Length  of  typo  eight 
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inches.    Locality  not  well  ascertaiDcd,  but  as  it  accompanied  8i)ecies  of 
Bubalichthys,  it  is  probably  from  one  of  the  westei*n  States. 

Dedicated  to  my  friend,  Dr.  John  Edw.  Gray,  for  many  years  the  ener- 
getic director  of  the  zoological  department  of  Bntish  Museum. 

Carpiodes  thompsoniy  Agass. 

Amcr.  Jouni.  Sci.  Arts,  XIX  75.  Catostomus  cyprinus  Tliompson, 
Nat.  Hist.  Vermont.  Selerognathus  cyprinus  pas  Kirtland,  Fishes  of 
Ohio,  Proc.  Bost.  N.  H.  Soc.  V.  275. 

This  is  perhaps  the  handsomest  species  of  the  genus,  and  is  distinguished 
by  its  stout  form,  numerous  naiTowly  exposed  scales,  and  little  elevated 
dorsal  fin.  The  eye  is  small,  entering  the  length  of  the  head  5.2  times, 
and  2.2  times  the  interorbital  width.  The  muzzle  is  more  elongate,  but 
not  so  conic  as  in  the  two  species  last  described,  and  projects  far  beyond 
the  nasal  crests,  having  an  obliquely  truncate  profile.  Hence  the  end  of 
symphysis  mandibuli  is  much  in  advance  of  th^  line  of  the  nares,  and  the 
rim  of  the  upper  lip  just  reaches  the  line  of  the  orbit. 

Dorsal  line  much  arched,  origin  of  first  dorsjil  radii  midway  between 
end  of  muzzle  and  origin  of  tail.  Scales  8—41 — G.  V.  10,  A.  VII.  Oper- 
culum flat,  slightly  ridged.  Length  averaging  a  foot.  Color  silvery,  with 
a  greenish  golden  band  along  the  middle  of  each  of  the  series  of  scales 
near  the  dorsal  region,  producing  longitudinal  golden  bands. 

Specimens  from  Lake  George  and  Saginaw  Bay,  Lake  Huron. 

■ 

Carpiodes  bisoUy  Agass. 

Amer.  Journ.  Sci.  Arts,  XVII,  35(5. 

The  original  description  of  this  species  is  rather  too  brief  to  allow  of  a 
perfectly  8atisfactoi*y  deteimination  of  my  sjiecimens.  These  are  from  the 
Wabash,  in  Tennessee  ;  those  described  by  Prof.  Agassiz  are  fi*om  the 
Osage,  in  Missouri. 

This  species  has  the  general  form  of  the  buffalo  fish,  but  has  not  so 
elevated  a  dorsid  outline.  It  is  therefoi*e,  much  less  elevated  than  the 
(.'arpiodes  above  described.  It  is  especially  characterized  by  the  elongate 
form  of  the  muzzle,  in  which  it  exceeds  any  other  species  of  the  genus. 
The  profile  descends  obliquely  posteriorly  from  the  end  of  the  muzzle  to 
the  mouth,  and  the  end  of  the  mandible  is  but  little  in  advance  of  the 
nares,  while  the  canthus  is  in  line  with  the  anterior  limb  of  the  orbit. 
The  lips  are  well  developed  for  the  genus,  and  delicjitely  longitudinally 
plicate.  The  eye  is  large,  the  middle  fine  of  the  cranium  falling  within  its 
iwsterior  rim  ;  in  other  species  it  falls  posterior  to  this  point.  Its  diame- 
ter enters  the  length  of  the  head  4.5  times,  and  the  interorbital  width, 
twice.  Scales  7 — 40 — 5.  Pectoral  fin  barely  reaching  line  of  anterior 
dorsal  ray.     Caudal  furcate  half  its  length. 

In  general  proportions  this  fish  is  a  gocd  deal  like  the  European  carp. 
The  occipital  region  is  elevated  and  narrowly  convex.  The  long  dorsal 
ray  is  almost  as  well  developed  as  in  the  species  of  group  first,  extending 
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nearly  to  the  eud  of  the  fin  in  one  specimen  .75  the  distance  in  another. 
Color,  brownish  golden.     Length,  one  foot. 

75.  Carpiodes  CYPRINU8,  Lesueur. 

Catostomus  do.,  Lesueur,  Journ.  Ac.  Nat.  Sci.  Phil.  I,  91,  Tab.  Car- 
piodes, Agassiz,  1.  c.  Giintlier,  Cat.  Brit.  Mus.  VII,  24.  Carpiodi8  vaecoy 
Agass.,  1.  c. 

This  is  another  elongate  species  with  shorter  dorsal  radii,  and  rather 
large  scales.  In  six  small  specimens  there  are  7  rows  above  the  lateral 
line,  and  in  two  young  and  one  adult,  six.  Length  of  head  3}  times  in 
length  same  and  body;  eye  small,  .25  times  in  intcrorbital  width,  nearly 
six  times  in  head  in  adult  of  a  foot  in  length,  4.5  times  in  young  of  five 
inches.  3Iuzzlo  quite  prominent,  but  obtuse.  Front  scarcely  concave 
between  orbits  or  in  front  of  nasals,  (thus  differing  from  most  nf  the  other 
siwcies).  End  of  mandible  extending  beyond  line  of  nares.  Lips  faintly 
plicate.  Supraoccipital  region  elevated,  little  ridged.  Anterior  dorsal 
rays  midway  iHJtween  origin  of  caudal  and  cud  of  muzzle.  Color  silvery, 
dorsal  fin  black,  paired  tins  white-margined. 

Common  in  the  tributaries  of  the  Chesapeake  and  Potomac,  rare  in 
those  of  the  Delaware  in  Pennsylvania. 

C  damalis.  Gird.,  from  the  Platte  H.,  is  veiy  near  this  species. 

Carjiiitdes  nnmmifer.  Coi>e. 

Sprcien  nor  a. 

The  largest  species  of  the  genus,  from  the  Wabash  River,  Indiana, 

The  detailed  chanicters  have  been  given  in  the  synopsis  of  the  sjiecies. 
The  form  is  characterized  by  elongation,  and  llie  sniJill  proi)ortions  of  the 
head.  The  body  is  compressed,  and  the  dorsal  line  elevated  to  the  first 
dorsal  ray,  which  is  considerably  nearer  the  end  of  the  muzzle  than  the 
origin  of  the  caudal  fin.  Its  rays  are  more  numerous  and  the  anterior 
shorter  than  in  any  other  species  here  enumerated.  The  bony  and  first 
cartilaginous  rays  are  stouter  than  in  any  other  species,  the  latter  presents 
no  segmentation  on  the  surface  for  the  basal  half. 

The  orbits  are  more  anterior  than  in  other  low-tinned  Carpiodes,  the 
middle  line  of  the  cranium  falling  .25  inch  beliind  the  orbit  in  a  specimen 
of  20  inches  length.  Diameter  4.0  in  head,  nearly  twice  in  int<»rorbital 
widtli.  Scales  7 — 80—5.  ^luzzlc  short,  rather  obtuse  but  projecting 
much  beyond  mouth.     Symphysis  mandibuli  extending  to  nares. 

Color  of  scales  an  olive  silver  or  nickel  color,  whence  the  name  nummi- 
fer,  money-bearer.  Sides  of  head  yellow.  Length  18  and  twenty-four 
inches  at  least.     Wabash  Kiver,  Indiana;  three  specimens. 

XOTURUS,  RafineMiue. 
70.  XoTuurs  MAUGiNATis,  Baud. 
From  the  Catawba  and  Yadkui  rivers. 
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.  AMIURUS,  Raf.,  Gill. 

This  genus  is  by  far  the  most  numerously  leprosented  by  speciefr 
among  the  Siluroids  of  the  United  States.  Twenty-five  are  known  to  the 
writer,  and  several  others  have  been  diisciibed  which  are  not  satisfiictorily 
distinguished.  Besides  the  United  States,  China  is  included  in  the  range 
of  the  genus.  In  North  Amsrica  they  are  a  most  noticeable  feature  of  the 
ichthyological  fauna  of  the  Eastern  Coast  Streams,  abounding  there  in 
individuals  and  species,  far  moi*o  than  in  the  tributaries  of  the  Mississippi, 
whera  Ictalurus  is  the  prevailing  form.  The  tributaries  of  the  Great 
Lakes  furnish  another  i*esort  for  ihem,  and  the  rivers  of  Texas,  according 
to  Gii*ai*d,  also  abound  in  them.  This  distribution  in  relation  to  Ictaluras 
is  to  be  found  in  the  fact  that  they  are  lovers  of  mud  and  sluggish  watei*s, 
while  the  latter  genus  prefers  running  streams  and  rivers. 

The  8i>ecies  of  Amiurus  fall  into  four  sections  as  follows: 

I.  Caudal  fin  rounded  or  truncate  when  spread  oj)Qn, 

A  The  anal  radii  few,  17-22. 
fit  Body  slender,  depth  1-8  length. 
Anal  radii  17;  eye  rather  large.  A.  flatycephalus. 

aa  Body  stouter;  depth  1-5  or  less  length. 

y9  Lower  jaw  longer  than  upper. 

Anal  radii  20,  its  basis  5.5 — 8.  times  in  length;  head  narrowed  anteriorly, 

body  not  shortened.  A.  dekati. 

A.  22,  head  broad,  body  short.  a.  ^lurcs. 

ftiTf  Upper  jaw  equal  or  exceeding  lower. 

*  Anal  radii  17.  A.  pullus. 

**  Anal  radii  19-23. 
t  Ventml  radii  8, 
Head  width  4.5  to  4.03  times  in  length;  diameter  eye  4.5  times  between 
orbits;  depth  3.75  in  length,  beards  rather  short,  humaral  process  smooth. 

A.    NEDULOSnS. 

Width  head  four  times  in  length,  depth  3.66  times;  eyes  4.5  between 

orbits;  colors  light;  beards  as  above.  A.  catulus. 

Width  head  4  times  in  length;  eye  4;  other  characters  as  above;  colore 

dark.  a.  catulus,  var.* 

ft  Ventral  radii  7. 

Eye  larger,  8.75  times  into  interorbital  width;  head  narrowed,  width 

4.66  times  in  length;  black.  A.  mispilliensis. 

A  A  The  anal  fin  longer,  the  radii  24-8. 

To  this  group  belong  A.  cupreus,  Raf.,  A.  cupreoides,  Gird.,  A.  atra- 
rius,  DeK.,  A.  catus,  Linn,  A.  nigricans,  Les.,  A.  cobuosus,  Rich'n,  A. 
felinus  and  A.  antoniensis  of  Girard. 

II.  Caudal  fin  furcate  or  strongly  emarginate. 

A  Anal  fin  with  few  i-adii,  (19—22). 

a  Caudal  fin  merely  emarginate. 

*  I  refer  a  specimen  wtilcn  I  took  at  Poughkeepsle  on  the  Ilulson  River,  to  this  specie*. 
A.   P.   S. — VOL.    XT.— 33e 
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Head  less  than  one-fourth  length.  A.  20  ;  eye  4.5  limes  between  orlnts; 
dorsal  ueai*er  adipose  flu  tlian  muzzle.  A.  confinib. 

Head  as  above ;  orbit  4  times  between  orbits ;  A.  23  ;  dorsal  nearer 
muzzle  than  adipose  flu.  A.  noTi. 

aa  Caudal  furcate. 

* 

Width  of  head  from  4.0  times  in  length;  eye  large,  3  to  5  times  in  inter- 
orbital  space  ;  barbels  long;  caudal  fin  deeply  forked. 

A.  LTKX. 

Head  very  wide,  width  3.C  times  in  length  ;  eye  six  times  between 
orbits,  barbels  very  short,  caudal  not  deeply  furcate. 

A.  LOFHIUS. 

A  A  Anal  fin  largo  ;  radii  24.5. 

Caudal  cmarginate  ;  pectoral  spine  not  denticulate ;  barbels  reaching 
gill  opening ;  head  wide  as  long.  A.  borealib. 

Caudal  deeply  furcate  ;  head  narrow,  pectoral  spine  dentate,  barbds  to 
end  of  hunieml  process.  a.  mvei venter. 

Of  other  species  of  the  genus,  I  have  omitted  A.  puma  Gird.  A.  natalis 
Les.,  and  A.  fclis  Agass,  all  belonging  to  section  I,  owing  to  the  imper- 
fections in  the  descriptions.  A,  albidns  Lesueur,  is,  I  think,  founded  on 
adults  of  A.  nebulosus  Les.  A,  obesus  Gill  of  which  I  have  examined 
numerous  specimens  from  Minnesota,  two  from  the  Miami,  Ohi©,  and  one 
from  the  Kiskiminitas  River,  in  West  Pennsylvania,  I  cannot  distinguish 
from  A.  catulus  (Jirard  (U.  S.  Pac.  K.  R.  Rcpt.  X).  Of  species  adopted, 
A.  catulus  Girard,  may  be  found  eventually  to  bo  varieties  of  A.  nebu- 
losus.  The  A.  niispilliensis,  A.  lopliius  and  A.  niveiventris,  are  now  de- 
scribed for  the  first  time. 

77.  Amiurus  PLATYCEPnALUP,  Gimrd. 

Proc.  Ac.  Nat.  Sci.  Pliila.  18.j0,  100. 

This  well  maiked  species  approaches  nearer  the  genus  Hopladelus  than 
any  other  Amiurus  in  its  elongate,  llattencd  body  and  head,  and  in  the 
large  number  (11 )  of  its  branchiostegal  radii.  It  abounds  in  the  Catawba 
and  Yadkin  Rivers,  where  it  is  justly  vaked  as  an  article  of  food. 

ArHtui'iis  umpillicnsiB,  Cope. 

Spec,  nov. 

This  species  is  related  to  the  common  A.  ncbulosvSy  but  has  a  narrow 
muzzle,  larger  eyes  and  a  ventral  ray  less  than  any  other  sixjcies  of  the 
section.  Width  of  head  4.00  times  in  length;  eye  8,25  times  between 
oi'bits,  maxillary  be.ard  extending  beyond  base  of  pectoral  fins.  Pectoral 
spine  dentate,  dorsal  spine  smooth.  1)1.  0 ;  V.1.0  ;  A.  21.  Above  entii-ely 
black;  below,whiteanterior  toanal  fin.  The  mental  barbels  blackisli.  Tlio 
maxillary  barbels  extend  to  beyond  base  of  pectoral  fin,  and  the  mentals 
to  the  branchiostegal  margin.     Kntiie  length  8  in.;  depth  1  in.  8  lines. 

I  took  this  specimen  in  the  Misi>illion  Creek,  a  sluggish  stream  in  the 
southern  part  of  the  State  of  Delaware.  It  doubtless  occurs  in  similar 
streams  in  "the  Peninsula." 


1870.1  *^'  [Cope. 

78.  Amiubus  lynx,*  Giraixi. 

This  is  a  variable  species  in  the  size  of  the  orbits  and  width  of  the  head. 
In  the  younger  of  six  inches  in  length,  the  diameter  of  the  former  is  con- 
tained in  the  interorbital  space  three  times;  in  specimens  of  9.5  inches 
fonr  times;  up  to  this  size  the  width  of  the  head  enters  the  length  with- 
out the  caudal  4.5  times.  Between  this  size  and  eleven  inches  the  width 
of  the  head  varies  from  4.5  to  four  times;  the  orbit  being  one-fifth  the 
frontal  width  in  those  of  larger  size.  This  is  the  greatest  relative  width 
of  head  I  have  seen  in  this  species.  The  upper  jaw  always  projects  below 
the  upper,  the  humeral  process  is  always  rugose  and  swollen  proximally, 
and  the  maxillary  barbels  pale  edged  below. 

The  younger  forms  described,  are  the  Ictalurua  kevinskii  of  Stauffer, 
(Mombert^s  History  of  Lancaster  County,  Pa.,  1869,  578).  The  following 
description  applies  to  such. 

It  has  the  narrow  head,  large  eye  and  furcate  tail  of  letalurut.  The 
dorsal  spine  is  nearly  smooth,  otiierrays  6  ;  A.  23  ;  V.  8 ;  C.  VI — 17 — VII. 
Tlie  depth  enters  the  length  times.  The  largest  specimen  of  this  spe- 
cies I  have  seen  does  not  exceed  eijjht  inches  in  length.  The  color  above 
is  a  lively  brown,  sometimes  tinged  with  purple;  sides  silvery,  belly  silver 
iihito. 

The  larger  form  with  relatively  smaller  eye  is  L  maeaHkeyij  Stauffer,  of 
the  same  work.  The  same  form  I  took  in  the  Mispilliou  Creek,  Dela- 
ware. It  differs  from  old  examples  of  tlie  latter  in  its  more  slender  form, 
the  width  of  the  head  entering  the  length  4.60  times  between  orbits  ;  bar- 
bels and  color  as  in  A,  lynx.  Specimens  intermediate  in  character  be- 
tween this  and  the  wider-headed  form  served  as  Girard's  types.  Tliey 
were  from  the  Potomac.  Two  specimens  in  my  possession  from  that  river 
have  the  with  head  4.25  times  in  length,  eye  4 — 4.5  times  between  orbits  ; 
long  maxillary,  short  mental  barbels ;  dorsal  nearly  equidistant  between 
muzzle  and  adipose ;  humeral  process  swollen,  rugose. 

One  specimen  from  the  Susquehanna  exhibits  the  width  of  the  head 
one-fourth  the  length,  as  above  mentioned.  This  renders  the  distinction 
of  Girard^s  A,  vulpeeuluSj  questionable,  since  tlie  only  essential  charac- 
ters he  mentions  are  the  following: 

Head  4  times  ;  orbit  i  ;  caudal  0.5  times  in  length,  dorsal  nearer  muzzle 
than  adipose  fin. 

I  have  seen  many  specimens  of  tliis  cat-fish  from  the  Conestoga  Creek, 
from  the  Susquehanna,  and  from  the  Delaware,  in  Pennsylvania. 

Some  specimens  which  I  obtained  at  Newberno,  on  the  Neuse  River, 
were  lost,  but  I  suspect  them  to  have  been  this  species.  As  it  is  common 
in  the  James  River,  it  probably  occui*s  also  in  the  Roanoke. 

Amiurus  lopJiius,   Cope. 
Species  nova. 

This,  perhaps  the  largest  species  of  the  genus,  is  distinguished  by  the 

•  In  Origin  of  Ocnera,4.1, 1  atate  that  the  QronlfV*  nigrilahrU  Cope  reiienibles  t'le  Amiuru$  lynx  most 
closely  among  the  ^mtim.  This  Is  an  error ;  the  comparison  nhouiii  bo  mode  with  A.neiuto$n$^ 
from  which  the  form  of  the  anal  tin.  short  barbels,  etc.,  dlsUusolsh  It. 
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greater  width  of  its  head,  and  the  gape  of  the  mouth,  together  with  the 
decided  but  shallow  furcation  of  the  caudal  fin.  The  barbels  are  consid- 
erably shorter  than  in  any  other  species  of  the  fork-tailed  section. 

Plead  and  dorsal  region  very  flat,  the  width  of  the  former  contained  8.5 
times  in  the  length  of  the  body  and  head,  and  the  length  of  the  same  en- 
teiing  the  f^me  three  times.  The  depth  at  the  iirst  dorsal  ray,  enters  the 
same  5.4  times.  That  ray  is  exactly  intermediate  between  the  end  of  the 
muzzle  and  the  i>osterior  margin  of  the  base  of  the  adipose,  having  thus 
a  more  posterior  position  tlian  in  A.  lynx,  where  it  measures  the  middle 
of  a  line  tenninating  at  the  anterior  base  of  that  ftn.  The  free  extremity 
of  the  adix)ose  is  in  line  with  the  same  of  the  anal.  Radii  D  I.  6;  A.  II. 
19;  V.  8.  The  eye  is  small,  its  long  diameter  entering  the  length  of  the 
head,  measured  on  the  middle  hue  above,  seven  times,  and  six  times  in 
interorbital  space.  Pectoral  spine  weakly;  dorsal  not,  serrate.  Ilnmeral 
process  strongly  rugose  to  near  extremity. 

Maxillary  barbel  reaching  two-thii*ds  to  three-fourths  the  distance  from 
its  base  to  the  upper  part  of  the  branchial  slit,  tlic  outer  only  half  way  to 
the  branchiostcgal  margin,  the  inner  three-fourths  the  length  of  the  outer. 
The  extremity  of  the  muzzle  is  i*egularly  rounded,  the  upi^er  jaw  project- 
ing a  little  beyond  the  upper.  Branchiostcgal  rays  nine.  Total  length 
eighteen  inches;  length  dorsal  spine  18  lin.;  do.  pectoral  spine  18  lin.;  do. 
basis  of  anal  35  lin. ;  width  of  head  53  1. 

Color  above  brown;  lower  surfaces,  including  lower  lip,  (yellow  or) 
white  in  alcohol;  mental  bcanls  whit<?. 

This  species  is  nearest  tiie  A.  lynx,  Girard,  which  inhabits  the  same 
rivei*s,  but  is  readily  distinguished  as  above  pointed  out,  and  in  addition- 
ally, by  the  shorter  barbels  and  lower  body.  In  the  widtli  of  its  gajxi  it 
exceeds  any  otlier  North  American  cat-tisli,  and  will  allow  of  a  remote 
comparison  with  Lopliius  in  this  respect. 

I  obtained  three  specimens  in  the  Washington,  D.  C.  market,  which  came 
from  the  lower  coui*se  of  the  Potomac  river.  It  occurs  in  the  other  tribu- 
taries of  the  Cliesapeako  Bay,  and  I  think  I  have  seen  it  in  the  market  of 
Baltimoi-e.  I  have  not  yet  obsen'cd  it  in  Philadelphia.  In  the  former 
cities  it  is  deservedly  esteemed  for  the  table,  and  is  more  valuable  than 
the  A.  lynx  and  A.  Jiebulosus,  on  account  of  its  superior  size. 

The  last  named  fish  is  sold  in  Philadelphia  and  neighborhooil.  It  often 
attains  a  foot  in  length.  I  cannot  distinguish  the  Plm.  alOiiius,  Lesueur. 
Pale  and  piebald  varieties  of  the  fisii  occur. 

79.    AmIURUS  NIVEIVENTIUS,    CopC. 

Spec.  nov. 

This  fish  pi-esents  a  great  contrast  to  the  last,  ix?sembling  in  fact  the 
Icialurus  co'rulcftcens,  Kaf.,  in  its  slender  proiujitions. 

Width  of  head  4.75  times  in  len^j^th,  exclusive  of  caudal  fin.  Orbit  nearly 
four  times  into  interorbital  width.  Depth  5.22  in  length  as  above.  Dor- 
sal spine  three  inches  from  end  muzzle,  3.5  inches  from  origin  adii)ose  fin; 
its  posterior  margin  with  a  concealed  serration.     Pectoral  sx>ine  strongly 
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Rerrate.  Radii  D  I.  6;  A.  24;  V.  8.  Maxillary  barbel  to  near  end  of  lui- 
meral  process;  latter  very  rugose  to  near  extremity.  Outer  mental  barbel 
to  branchiostegal  margin.    Br.  rays  ix. 

Color  above  blackish,  sides  silvery  leaden  blue;  below,  inclnding  margin 
of  upper  lip  and  outer  margin  of  maxillaiy  barbels,  pure  white.  Fins 
edged  with  dusky.     Length  of  specimens  8.5  inches. 

From  the  Neuse  River,  N.  Ca. 

In  this  species,  as  in  all  the  fork-tailed  Amiuri  here  described,  the  lower 
lobe  of  the  caudal  fin  is  wider  than  the  superior.  The  young  of  these 
species,  at  least  in  and  A.  lynXy  are  much  more  silvery  than  the  adult,  as 
is  the  case  with  some  of  the  Ictaluri. 

In  concluding  my  observations  on  this  genus,  I  may  add  that  I  took  A. 
cupreus  in  the  Clinch  River,  in  Tennessee.' 

ICTALURUS,  Raf. 
Gill  emend. 

80.   ICTALURUS  C(ERULESCENS,    Raf. 

This  species  abounds  in  the  French  Broad  and  other  tributaries  of  the 
Tennessee,  as  it  does  in  those  of  the  Ohio.  It  is  everywhere  much  used 
as  food,  though  in  my  estimation  inferior  to  the  large  Amiun  of  the  East, 
for  though  the  flesh  is  whiter,  it  is  drier. 

SALMO,  Linn. 

81.    SaLMO  FONT1NALI8,    Mltcll. 

This  species  is  found  in  the  rapid  streams  in  which  the  tributaries  of 
the  Tennessee  and  Catawba  Rivers  head,  in  the  highest  tracts  of  the  Alle- 
gheny Mountain  Region.  I  only  took  them  in  one  of  the  heads  of  tlio 
French  Broad,  where  the  size  was  much  inferior  to  that  of  trout  from 
similar  localities  in  Pennsylvania.  The  experience  of  other  fishermen  in 
this  respect  was  similar  to  my  own.  According  to  Dr.  Ilardy,  a  natural- 
ist long  resident  in  Asheville,  well  known  to  the  old  generation  of  stu- 
dents South  and  North,  this  fish  occui-s  in  the  heivd waters  of  the  Chatta- 
hoochee, on  the  south  slope  of  the  AUeghenies,  in  Georgia.  This  is  the 
first  authentic  instance  of  its  occun-ence  in  any  water  flowing  directly  into 
the  Gulf  of  Mexico,  with  which  I  have  met.  From  the  habits  of  the  si3e- 
cies  it  is  hardly  to  be  looked  for  in  any  otlier  of  the  Gulf  streams  eastward 
of  the  Mississippi.  According  to  Dr.  Peck,  of  Mossy  Creek,  Tennessee, 
it  is  not  found  in  the  Cumberland  Mountains.  I  did  not  find  it  there  in 
the  heads  of  the  Cumberland  or  Clinch. 

0SMERU9,  Artedi. 

Although  I  am  not  informed  as  to  the  occurrence  of  any  species  of  this 
genus  on  the  coast  or  in  the  rivers  of  North  Carolina,  I  introduce  it  hero 
for  the  purpose  of  illustrating  some  species  which  have  been  placed  in  my 
hands  by  my  friend,  Dr.  Clias.  C.  Abbott,  of  Trenton,  N.  J.  Tliese  were 
procured  and  forwarded  to  him  at  his  request,  by  Chas.  G.  Atkins,  the 
efficient  Commissioner  of  Fisheries  of  tlie  State  of  Maine,  whose  authority 
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la  hero  given  for  the  notes  on  their  habits  and  places  of  abode,  appended. 
Interest  attaches  to  the  fact  that  the  greater  part  of  tlie  fishes  are  dtrived 
from  the  fresh  waters  of  that  State,  and  that  species  of  tliis  genua,  like 
those  of  the  other  Salmonoid  genera,  Coregonus  and  8almo,  are  proven  to 
liave  a  lacustrine  distribution  in  the  northern  part  of  the  United  States. 

Land-locked  Osmeri  occur  in  the  lakes  of  Norway.  According  to  Pro- 
fessor Esmark  of  Christiana,  they  are  found  in  Lake  Mjosen,  which  is  600 
feet  above  the  sea,  and  discharges  into  it  by  a  stream  which  has  a  very 
high  fall;  also  in  Nors  Yandsjo,  near  the  town  of  Moss,  and  in  the  Stink- 
sild. 

I  find  three  species  among  our  lake  smelt,  as  follows: 

Eye  large,  one-third  length  of  heail;  head  short,  4.25  times  in  length; 
scales,  1.  long.  66;  1.  transv.  10,  o.  bpectruh. 

Eye  smaller,  4.5  times  in  head;  head  shorter,  4.75  in  total;  scalot 
smaller,  1.  long.  68;  1.  transv.  16.  o.  abbottii. 

Eye  4 — 4.25;  head  4,  longer;  scales,  1.  long.  65-7;  1.  transv.  13  (14). 

O.   YIRIDESCENS. 

O^merus  spectrum^  Cope. 

Species  nova;  smelt  of  Wilton. 

Established  on  two  siKJcimens  sent  from  the  above  locality  in  Fmnklin 
Co.,  Maine.  Form  slender,  the  head  short,  with  remarkably  largo  eye, 
and  short  mouth  and  maxillary  bones.  Mandible  prominent  when  closed, 
as  in  O.  viridoscens,  the  end  of  the  maxillary  bone  not  extending  beyond 
the  line  of  the  middle  of  the  pupil.  Both  the  longtli  of  the  muzzle  and 
the  intcrorbital  width  are  considerably  less  than  the  diameter  of  the  orbit. 
The  form  of  the  body  is  more  sleuiler  than  in  the  0.  tirUURCcns,  the  dex)th 
entering  the  length  without  caudal  lin,  8.IJIJ  times.  Radii  D.  10.  A.  1.  15. 
V.  8.  The  pectorals  extend  J  the  distance  to  the  base  of  the  ventrals. 
Length  of  a  medium  sized  specimen,  3  in.  G  lin.  Scales  in  about  as  many 
ti'ansverse,  but  several  fewer  longitudinal  series  than  in  the  other  species. 

Color  probably  translucent  in  life,  a  silver  band  along  the  upper  part  of 
the  sides.  Side  of  head  and  operculum  silver.  Top  of  head,  middle  dor- 
sal line  and  caudal  fin  so  thickly  imnctate  with  black  as  to  be  colored. 

Wilton  Pond  is  near  the  head  of  the  south-west  branch  of  the  Kennebec 
River  in  S.  W.  Maine.  The  characteristics  of  this  species,  according  to 
Commissioner  Atkins,  are  seen  in  sxHJcinicns  of  larger  size  than  those  here 
described,  which  were  taken  in  breeding  condition. 

Oamerus  abbottii,  Coi)e. 
Species  nova. 

This  fish  is  in  genei-al  characters  more  like  the  O.  viridescens  than  the 
last;  it  is  similar  in  the  size  of  the  orbit  and  posterior  prolongation  of  the 
maxillary  bone,  but  the  scales  are  more  numerous  and  the  head  is  shorter. 
Like  the  last,  it  is  consideiid)ly  smaller  than  the  common  smelt. 

The  depth  entei*s  the  length  without  caudal  tin,  seven  times  ;  the  he^id 
the  same,  4.75  timos.  Tlie  orbit  is  less  than  the  length  of  the  muzzle, 
and  scarcely  equal  to  the  intcrorbital  width.     The  maxillary  is  delicately 
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toothed,  and  reaches  the  line  of  the  posterior  margin  of  the  pupil.  The 
pectoral  measures  half  the  distance  to  the  base  of  the  ventral.  There 
are  five  specimens  of  this  fish,  which  measure  about  four  inches  in  length, 
and  they  are  stated  in  the  accompanying  notes  to  be  of  medium  size.  The 
colors,  like  those  of  0.  spectrum,  are  darker  than  those  of  0,  viridescens, 
in  spirits.  The  median  line  above  is  dusted  with  black,  and  the  lateral 
scales,  in  several  specimens,  bordered  with  the  same.  Fins  blackish,  es- 
I)ecially  the  base  of  the  caudal.  From  Cobessicontic  Lake,  in  Kennebec 
Co.,  in  Southwest  Maine. 

According  to  Commissioner  Atkins,  this  species  spawns  immediately 
after  the  ice  disappears,  and  instead  of  running  into  swift  bix>oks,  like  the 
varieties  of  0.  viridescens,  hereinafter  described,  lays  its  eggs  on  the  bor- 
ders of  meadows.  The  specimens  described  were  taken  in  breeding  con- 
dition at  the  breeding  season. 

As  I  owe  the  opportunity  of  describing  these  interesting  Osmeri  to 
my  friend  Dr.  C.  C.  Abbott,  I  dedicate  the  present  species  to  him. 

Osmerus  viridescens,  Mitchill. 

Osmerus  sergeanti,  Norris.  Proceed.  Acad.  Nat.  Sci.  Phila.,  1808,  93  ; 
loc.  cit.,  1861,  March. 

Two  localities  furnish  specimens  of  land-locked  smelt,  which  I  can  only 
distinguish  from  those  of  salt  water  by  color.  The  first  from  Lake  Mes- 
salonskee,  Kennebec  Co.,  have  a  yellowish  color  on  the  sides,  and  black 
doi*sa1  line,  top  of  head,  chin,  and  edges  of  lateral  scales.  The  specimen  is 
14  inches  long,  said  to  be  of  medium  size,  therefore  exceeding  the  avemgo 
of  the  O,  viridescens  seen  in  Philadelphia  market,  and  considerably  larger 
than  the  0,  abbotti  and  0.  spectrum.  They  are  called  the  Belgrade 
smelt. 

Commissioner  Atkins  states  that  between  the  10th  and  20th  of  April, 
while  the  lakes  are  still  covei*ed  with  ice,  this  fish  runs  up  into  the  brooks 
and  lays  its  eggs  by  night,  the  eggs  adhering  to  grass  and  stones.  The 
spawning  is  complete  always  before  the  ice  breaks  up  in  the  lakes.  The 
temperature  of  the  brooks  is  from  32^  to  40^  Fahr. 

The  second  locality  is  Cochnewagn  Pond,  Kennebec  Co.  Specimens  of 
''medium  size"  are  smaller  than  the  sea  smelt  from  the  mouth  of  the 
Kennebec,  and  larger  than  Ihose  of  0.  abbottii.  They  are  generally  simi- 
lar to  the  last  variety.  These  the  notes  state,  breed  later  by  25  days  than 
the  last;  that  is,  12  or  15  days  after  the  ice  disappears,  the  temperature  of 
the  water  being  43^  to  45<^. 

The  breeding  season  of  the  O.  abbottii  intervenes  between  those  of  the 
above  varieties. 

Commissioner  Atkins  says  that  the  majority  of  the  lakes  of  Maine  con- 
tain smelt  of  some  kind,  and  that  he  frequently  finds  smelt  in  the  stomachs 
of  trout  from  these  lakes. 

ANGUILLA,    L. 

Species  not  identified,  very  abundant  in  all  the  Atlantic  waters  of  North 
Carolina  (82). 
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GANOIDEA. 

Lepidostens  osseus,  L.,  occurs  in  the  Yadkin  and  other  eastern  rivers  of 
the  State,  and  probably  L.  Jiuronensis  in  the  French  Broad,  as  I  have 
specimens  of  it  from  near  Dandridge,  E.  Tennessee.  Polyodon  folium 
(Spaiularia)  ascends  the  same  river  to  near  Asheville,  N.  Ca.  Various 
species  of  Accipenser  abound  in  the  Atlantic  rivers,  while  descriptions  of 
a  fish  called  "Black  fish  '*  or  "  Brindle  fish,"  found  in  the  Neuse  River, 
induce  me  to  believe  that  A7nia  occurs  tiieve  (83-7). 

ON  THE  GEOGRAPHICAL  DISTRIBUTION. 

The  table  appended,  shows  reaclily  the  characteristics  of  the  faunse  of 
the  four  rivore  of  the  State  examined,  tliough  many  species  are  no  doubt 
omitted  from  each,  cei-tainly  nearly  all  the  larger  ones,  which  I  had  not 
facilities  for  procuring. 

The  differences  between  the  ichthyologies  of  the  streams  on  opposite 
sides  of  the  Allegheny  shed,  are  rather  greater  in  this  State  than  in  Vir- 
ginia; the  mountains  here  constituting  a  much  more  important  topo- 
graphical feature,  both  as  to  elevation  and  number  of  i-anges. 

The  following  points  distinguish  the  two  kinds  of  waters: 

The  western  presents  greater  abundance  of  Percoids  allied  to  Etheos- 
toma,  of  Uranidea,  and  is  the  exclusive  range  of  Ambloplites,  Micropterua 
fasciatus,  and  Polyodon. 

On  the  East,  the  Catawba  and  Yadkin  ai*e  peculiar  in  their  poverty  in 
Ethcostomine  Perch,  and  the  absence  of  the  forms  just  named,  while  tlie 
extraordinary  development  of  Catostomidie,  and  abundance  of  Amiurus, 
Auguilla,  and  Esox,  strike  at  once  tlie  naturalist  wiio  travels  and  collects 
from  one  to  the  other.  The  Neuse  adds  to  these  peculiarities  a  greater 
aftinity  to  the  more  northern  streams  of  Maryland  and  New  Jersey,  in  the 
occurrence  of  Euneacanthus,  Apliredodirus,  ^Moxostoma,  and  Hybox)sis 
amarus.     Its  pike  and  Centrarchus  are  of  the  South  Carolina  type. 

After  a  similar  investigation  of  the  rivers  heading  on  opposite  sides  of 
the  AUegljcnies  of  S.  \V^  Virginia,  I  came  to  the  following  conclusions: 

I.  That  after  deducting  species  generally  distributed,  certain  re- 
main which  occur  in  streams  separated  by  high  ranges  of  mountains. 

II.  That  the  distribution  of  species  is  not  regulated  by  community  or 
difference  of  outlet,  rivers  having  diverse  discharges  having  sometimes 
more  in  common  than  those  having  the  same  destination. 

As  regards  the  first,  the  present  investigations  are  confirmatory. 
While  nearly  all  the  Percid:e,  Cyprinida%  and  Catostomidie,  and  all  the 
Siluridie  of  the  French  Broad  Kiver,  diiler  from  those  of  the  East,  we 
have  the  following  common  to  both  sides  of  the  range: 

Pcecilichthys  fiabellatus. 
Micropterus  nigricans. 
Photogcnis  leuoops. 
Compostoma  anonialum; 

All  species  of  pretty  wide  distribution.     A  peculiarity  of  distribution  is 
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the  occurrence  of  tlie  Pliotiiguiiiii  Icucops,  cunQiicd  in  Ptniisf  IvitniiL  to  the 

Is  of  the  Ohio,  niul  in  Virginia  to  the  Eauanlia,  not  only  in  the  Ctt- 

iKwtM,  liiit  in  the  Neiise.    In  further  ilhistration,  I  append  a  list  of  spe- 

m  bom  tlie  Soutb  Fork  of  tlie  Cumberliuid,  iu  the  Cumberland  Moun- 

tnin  region,  near  Kentucky. 

Uicropterus  fasciatUH.  Semutilux  coi'porahs. 

Ambloplites  mpcHtris.  Ccmtichthys  bigutbttiiH. 

Lepomis  nitidus,  Ilypsilepia  uocogenia, 

Percina  caprodes.  "         galautunis. 

Etheostoroa  hlennioideR.  "         urdena. 

PceoQiclithys  coerulcus.  AlbumelluH  niicroptei^i. 

"  camunifl.  ilybopeis  longiceps. 

"  Hanguifluns.  Photogenis  telescopus 

Hyostoma  cymatogninnnuin.  Campostoma  anomaluin. 


PtycboetomuB  erytbnin 
Catoetomua  ni(;rii>nna. 


Twpi.t)-o.i 


Although  separated  from  the  watere  of  the  Frenuh  Broad  by  tlie  high- 
er ranges  of  the  Cumberland  Moiuitaimi,  and  liowjng  M  the  Nortli,  while 
the  roimer  flow  to  the  South,  tliei-e  is  no  important  diffUrenee  between 
tbatr  SRb  inhabitants  observable.  The  difference  as  compared  with  the 
le  of  the  Catiiwba  River,  has  reference  in  part  t^i  the  difference  in  elc- 
'ntlun  of  the  mountain  mngcs  aeprLrnting  them.  Those  of  North  Carolina 
a  (1740  ft.,  while  according  to  Prof.  SaflVird,  tlie  highest  point  of  the 
Cumberland  is  only  3000  feet. 

Two  curious  points  in  the  above  list  may  be  observed,  viz:  the  occur* 
ceoce  of  HypsHepis  aniens,  and  Hybopsis  longiceps;  species  which  1  only 
flnind  In  the  James  and  lluanokc  in  Virginia,  and  not  in  the  Western 
waters,  and  which,  while  they  occur  in  the  Cumberhind  {the  H.  longiceps 
la  the  Clinch  also)  I  did  not  And  in  tlie  State  of  North  Carolina! 

Ximetie  Analogy.  A  curious  case  of  this  occurred  to  me  in  three 
ipeoiw  of  flMhes  which  I  toolc  in  a  small  tributary  of  the  Yadkin  Itiver,  In 
Boane  Co.,  N.  Ca.  Among  several  others  there  were  varieties  of  the 
widely  distribiitad  species,  Chsnobryttus  gillii,  Hypsilepis  analoetauus, 
ftnd  Ptycliostomus  pidiensis,  (each  representing  a  different  fumilyf  which 
differ  from  the  typical  foriu  of  eitch  in  the  same  manner,  viz:  in  having 
Uie  back  and  upper  part  of  tlie  sides  with  longitudinal  blaok  linen,  pro- 
duced by  a  lino  along  the  middle  of  each  iMiale.  Thin  peculiarity  1  have 
not  olmerved  in  these  species  from  any  other  locality.  Until  1  had  exam- 
ined them  I  tliought  them  new  species. 

The  only  other  species  presenting  such  marking  in  the  Yadkin  River, 
Is  the  large  perch,  the  Hoceus  lineotus.  According  to  the  tJieory  of  Na- 
tural 8eU)ction,  a  resemblance  to  this  well-armed  species  might  be  of  ad- 
vantage to  the  much  weaker  species  in  question,  yet  the  same  species  w- 
exist  in  other  rivers  without  presenting  the  same  mimicry. 
*.  P.  B. — VOL.  xr. — a4K 
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Stated    Meeting,  August  19,  1870, 

Present,  four  members. 

Vice  President,  Prof.  J.  C.  Cbbsson,  in  the  Chair. 

A  letter  of  acknowledgement  was  received  from  the  Boyal 
Society  of  London. 

Donations  for  the  Library  were  received  from  the  Societies 
at  Moscow,  Offenbach,  Bonn,  Strasbourg,  Lausanne,  Salem 
and  Worcester;  the  Academies  at  St.  Petersburg,  Copen- 
hagen, Vienna,  and  Chicago ;  the  Observatory  at  St.  Peters- 
burg ;  the  Geological  Societies  at  Vienna,  Berlin  and  Flor- 
ence ;  the  Hospital  at  Bomc ;  the  Boyal  and  Zoological  So- 
cieties in  London  ;  the  Boyal  Society  in  Dublin ;  the  Oriental 
Society,  and  Yale  College  at  New  Haven;  the  Franklin 
Institute,  and  Medical  News  at  Philadelphia ;  the  Freedmen's 
Bureau  and  Howard  University  ;  Herr  Diimichen  of  Jfcrlin  ; 
Sig.  Doni  d'Istrca  of  Athens;  Dr.  Andrews  of  Chicago,  and 
Mr.  Kdiniind  Quincy  of  Boston. 

^riic  (loath  of  Mr.  Samuel  V.  Merrick,  a  member  of  the 
Sor;i<;ty,  was  announced  by  Prof.  Trego,  as  having  occurred  at 
IMiiladclpliia  on  the  18tli  inst.,  in  the  70th  year  of  his  age. 
On  motion,  Dr.  D.  R.  Goodwin  was  requested  to  prepare  an 
obituary  notice  of  the  deceased. 

TIm;  death  of  Sir  .James  Copeland,  M.  D.,  a  member  of  the 
So<;i(5ty,  was  announced  as  having  taken  place  in  London, 
July  14,  in  the  77tli  year  of  his  age.  Dr.  Pepper  was  ap- 
pointed to  prepare  an  obituary  notice  of  the  deceased. 

Prof.  Cope  communicated  a  paper  entitled  "  Eighth  Contri- 
bution to  the  Heri)etology  of  Tropical  America."  (See  Pro- 
iMMidings,  Mow.) 

Prof*.  Coi)c  communicated  a  paper  entitled  "  Contribution 
to  tin;  I(;htliyology  of  the  Maranon."  ^See  Proceedings  below.) 

Prof,  (jopa  communicated  certain  statements  concerning 
Ltoflrm  jjcrlatuSj  Cope;  and  the  results  of  his  studies  of 
llic  ('rania  of  the  orders  of  Beptilia  and  Batrachia  recent  and 
extinct. 


'   AoKnrtlftlsm. 


Ptof.  Cope  sliited  that  lio  l.nl  bwii  ai^quaintt-d  lor  somu  lime  with  a 
MoMwanruid  reptile  ftom  Uic  white  rotten  limeBtoiie  of  Alnltnma,  aiid  lind 
fonuerlj:  tbtiuglit  it  to  bu  tlie  Motaiatirm  brav^gi,  of  Gibbes,  He  wna 
ntJiifie)!  of  the  error  of  this  tie  terra  inulJoii.  oiul  ns  the  hcenial  arches  of  Uie 
csawliil  vertcbne  w«re  not  oi>uiisUi(.'<l,  lie  ivfenXHl  it  to  the  genus  LJatlon, 
under  the  munc  of  L.  perlatun.  A  dorsal  Tertebra  had  been  ah'oady  do- 
scribed  iu  thu  Synopsis  of  Extiiiut  BatrHt^hiii  and  lieptUiii  of  North 
Amorlcn,  Tmns.  Auier.  Philos.  Soo.,  1H68,  108. 

Prof.  Cope  conininnicttt«d  some  results  of  his  atudiuK  of  tlie  ntnicturo  of 
'    tha  ciwit'a  of  Iho  onlerti  of  Roptiiia  and  BatitLchia,  rocutit  and  extinct. 
Be  cxphiined  the  ohamcteTs  of  the  Ichlhyoptei'yKiA  as  follnwR ; 
The  quadratajuffaS  present  (Hqnainoenl  of  On-cii,  Anatomy  of  Uie  Yer- 
\   tebntfat);  poitorbilnl  (of  Owen)pwsent.,     The  mjuamotal  (vnfmUttuftonl 
y  of  Owor)  extending  over  the  inner  sulir<  of  the  parleto-sqiiamosa]  arcli  so 
la  to  euuceal  the  pariotid  giortioii  of  it,  to  the  iuit«rior  part  of  the  lem- 
ponil  fiHta,  and  in  contact  with  Its  fellow  of  the  other  side.     It  sends 
down  a  columella  to  the  pterygoid.     It  extends  also  for  a  reniHrkiihlo 
diiitanci' down wurds  behind  the  oiu|iiadriitiim.    ?OpulAo(fe  present.    A  dl»- 
tini't  clement  exijtta  behind  the  quad mtiim, which  he  thoii^'ht  niiglit  be  the 
I   auprtutaptdial,  otherwise  called  the  incus,  or  hyomandi'mUr,  aooording 
tu  Hnsley.     The  pterygoid  pmliriigcd  backwnrdsand  expanded,  In  couUtct 
I  with  tbe  bfiHi-ocuipitnl.  and  exiendiug  frucn  it  tu  tlwiiuaditUum.    The  poe- 
I   UrloT  pair  of  elements  of  the  siii>crior  f^co  of  l^e  Vrnaiam  being  deter- 
mined to  lie  gquitmosals,  the  interpretation  of  the  nhtcrior  cktncnta  be- 
es Hiinple.     The  rlionibic  element  with  fontanello  is  iiarieta]  (frantal 
I  of  Owen  Anatomy  of  Vortebrntal.  and  the  prucndiiif;  pair  ut)  tlir  (hinlBla 
(iiaiwlH,  Owen)'     1'he  true  iihsbIs  were  shown  to  lie  at  the  proximal  end 
\  of  the  nnroH. 

The  slruetiire  of  the  snspenKOrial  region  in  the  Anomndont,  Lystro- 
'  aanms,  wiu  next  pointed  out.  Iu  this  onler  there  is  no  i]UHdrat<iJiiHid 
'  trch,  >nd  the  xygomatic  nrch  eontaiuK  a  very  small  ]>astorMtal.  The 
L  tqiutmoial  haH  an  extraiiitlinary  deveJoiaoont.  and  exteurls  on  tlie  pnriettv 
[  (juadmtc  arch,  an<l  on  tlia  itmer  side  of  tlie  tempund  fi>»ii  on  each  side  of 
I  llie  parietal,  The  pnriitat  is  not  so  tta  concealoti  as  in  lohtliysani-iis,  Imt 
I  itK  poatorior-tatoml  process  niay  be  seen  wedged  in  t>clwoon  the  uiuamosnl 
I  and  the  thiti,  plate-like  npiHthollc,  wliieli  lies  external  to  the  snpraoceipi. 
I  Ul  on  each  Hide.  Tlie  opUlhatie  is  tite  parietal  uf  Owen,  and  tlie  pariutnl 
I  ttnutdi  of  the  squamosal  is  the  ronstold  of  tlto  same  author. 

This  branuli  in  Ichthyo-auru»  and  Lystrosaurus  is  continuDiis  with  the 
I  BjrgBinatIc  [lortlon  of  the  bono,  tlumgh  another  element  mlglit  have  Irorn 
nrlglnally  nxkitsilied  with  it.  TliR  posterior  jiortion  of  the  s<inaino*a1  is 
(  {wtdoDged  rcmarkahly,  It  Is  npjiUed  to  the  ]Kwterior  tAm  of  the  ijuotl- 
I  rattun,  and  extends  to  its  artlcnhir  extremity.  The  guadralum  is  a  snudl 
«  of  a  platt'-like  foim,  In  rontacl  wttli  tbo  minamoMl  above  and  tliu 
ft'f  prottir  luwnnlly  and  Htiteriorly.  Sapnulaptdial  not  dint!  tipiiiihcd.  Tlio 
I  iMUictal  hrannh  of  the  Ki|uauiosal  Kinh  down  a  ealHuifUa  to  tlio  pler^guid- 
A.  p.  a,— vol-  SI— a.lK 


Cope.J  *°^  r  Augnst  lA,  Um 

The  proHtic  is  a  distinct  though  small  bone,  below  and  in  front  of  the 
squamosal.  The  presphenoid  is  plate  like,  and  much  as  in  the  Croc- 
odilia. 

Prof.  Cope  thought  that  the  Anomodontia,  one  of  the  eaiiiest  (Triassic) 
types  of  Reptilia  are  cue  of  the  best  examples  of  a  generalized  group 
among  the  vertebrata.  Thus  the  structure  of  the  posterior  part  of  the 
Cranium  is  largely  that  of  Ichthyopterygia,  and  partially  that  of  Laoei^ 
tilia ;  of  the  oral  parts  of  the  cranium,  the  prodtio  and  mandible,  of 
Tedtudinata.  The  vertebral  characters  are  partly  those  of  Ichthyoptery- 
gia, and  the  sacrum  and  rib  articulations  those  of  Dinosauria.  The  pe- 
culiar presphenoid  is  characteristic  of  Crocodilia,  and  the  osseous  inter- 
orbital  septum,  of  the  Rhynchocephalia. 

The  position  of  the  posterior  plate  of  the  squamosal  in  Ichthyopterygia 
and  Anomodontia  seemed  conclusive  as  the  homology  of  that  element  with 
the  bone  covering  tlie  cartilaginous  quadratum  in  Batrachia  Anura,  and 
the  osseous  quadratum  in  Urodela  and  Dipnoi,  called  tympanique  by 
Cuvier,  and  temporo-mastoidean  by  Dug^s.  This  bone  had  been  already 
homologized  with  the  preoporculum  of  Teleostei  by  Huxley,  and  it  is 
thought  that  its  present  determination  in  the  Reptilia  established  the  serial 
homology  of  the  preoperculum  of  the  fish  with  the  squamosal  plate  of 
the  mammal. 

Prof.  Kirkwood  communicated  a  paper  "  On  the  Mass  of 
the  Asteroids  between  Mars  and  Jupiter."  (See  Proceedings 
below.) 

Prof.  Cresson  described  the  thunder  storm  of  the  4th  inst. 
at  the  Belmont  Water  Works. 

And  the  Society  was  adjourned. 

On  the  MASS  of  ASTEROIDS  between  mars  and  jtpiteb.    By  Pro- 
fessor Daniel  Kirkwood,  Bloomington,  Indiana. 

According  to  Leverrier,  the  total  mass  of  the  ring  of  minor  planets  does 
not  exceed  {i\\  of  tiie  earth's  mass,  or  r2Vi>th  of  that  of  Jupiter.  So  grRat 
a  disproportion  between  two  adjacent  planets  is  without  a  parallel.  Is 
the  fact  susceptible  of  a  i)robable  explanation? 

Were  the  sun  ti-ansformed  into  a  gaseous  spheroid  with  an  equatorial 
radius  equal  to  the  diameter  of  the  earth's  oidbit,  a  large  number  of  the 
known  asteroids  would,  in  perihelio,  plunge  into  the  solar  mass  and  be 
reunited  with  it.  Now  this,  in  all  probability,  is  precisely  what  occurred 
soon  after  the  abandonment  of  the  asteroid  zone,  while  the  solar  nebula 
was  in  the  process  of  condensation.  The  powerful  mass  of  Jupiter  would 
produce  great  eccentricity  in  parts,  at  least,  of  the  primitive  ring.  Large 
l>ortion8  of  its  matter,  or  a  considerable  number  of  minor  planets  in  a 
state  of  vai)or,  may  thus  have  been  precipitated  upon  the  sun  before  the 
latter  had  contracted  within  their  perihelion  distance.  Th'd  small  mass 
of  Mars  may  perhaps  be  accounted  for  on  the  same  hypothesis. 
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REOISTEU  of  METEOROLOGICAL  OBSERVATIONS  made  <U 
BOIS  CHENE,  near  Port-au-Prince,  Hayti.  By  Prof.  A,  Ackeiuia;;, 
National  Museum. 

(Read  before  the  Atneriean  Phitotgphieal  Society,  July  15,  1870.) 
INTBODl'CTOBY  BEMABRa 

All  tbe  meteornlogicnl  obecrvaCionn  hnve  been  made  at  "Bois  CMne," 
Lb.  from  the  harbor  of  the  Capital,  at  an  elevation  of  53  meters  alwTe 
e  inetui  level  of  the  sea,  with  the  excliuiion  of  those  conipriBed  between 
e  ISth  May,  1B66.  to  the  ITth  November,  1807,  whioh  have  been  made 
"Lalue,"  suburb  E  of  the  Capital,  country  seat  of  General  Lamotiie, 
levation  57  metera" 
The  min-guSKe  used  is  that  of  Babinet;  its  surface  of  reception  is  four 
qtiare-decimeters,  so  that  a  centilitre  of  water  represeutt  {  millimeter 
f  rain  in  elevation.  No  building,  trees  or  other  obstuclea  influenced 
,e  quantity  of  received  rain,  and  in  order  to  avoid  a  collection  for  evap- 
ntion,  the  water  was  measured  after  ever;  rain,  except  what  fell  at 
light,  which  was  registered  before  sunrise,  and  vrithout  having  applied  a 
Elevation  of  the  funnel  above  ground  3  feet. 
The  diurnal  rain  comprises  that  which  fell  between  6  o  clock  A.  M.  and 
o'eloclc  P.  BI.,  and  nocturnal  rain  tliat  which  was  received  in  the  re- 
laining  twelve  houi's. 

)  the  division  adopted  for  tlie  electric  phenomena  of  the  atmos- 
I,  the  first  column  reproduces  the  number  of  days  during  which  it 
hundered,  and  lightning  was  perueived;  however,  one  phenomenon  may 
ive  been  independent  of  the  other,  for  example:  the  thunder  was  heard  in 
B  morning,  and  tbe  lightning  seen  in  the  evening  of  the  same  day;  this 
ly  is  noted  in  the  first  column.     In  order  to  diminiNh  a  sort  of  want  of 
precision  in  this  first  column,  the  last  column  represents   the  days   of 
'orages"!  wbii'h  passed  above  town  or  its  near  environs,  notwith.-ttanding 
lley  have  already  been  coiinteil  in  the  first  column.     The  number  of  days 
Inring  which  thunder  alone  was  heard,  or  lightning  only  perceived,  form 
la  Buccesaivo  columns  and  can  only  be  considered  as  minima,  for  the 
lenomeoa  may  have  escaped  obftervation,  principally  lit^htiiing  at  night. 
There  are  days  during  which  thundering  lasts  for  hours,  aud  others 
rben  lightnings  are  so  numoroiiB  in  the  evenings  as  to  amount  from  30  to 
hiute  of  time,  and  so  for  several  hours.     Particulars  about  light- 
1  colors,    niimherB,   bifurcations,    multiple   divisioua,  distances 
Bending  and  descending,"  &c.,  Ac,  have  been  published  in  the  Moniteur 
il  of  the  Republic. 

■)  temperature,  the  thermometers  are  standanl  instnimonta, 

n  the  best  makers  in  Paris,  divided  on  the  stem  into  J  centigrudes,  so 

tet  a  tenth  of  a  degree  is  easily  estimated;  from  time  to  time  the  varia- 

a  trf  sero-poiat  was  verified  and  the  correction  applied  to  the  obser- 


Ackerraan.  ]  ^^  C  July  M. 

The  instruments  have  no  fhune,  and  are  freely  suspended  withoat  be- 
ing shaken  by  the  wind.  The  absolute  minimom  is  given  by  a  Ruther- 
ford spirit  therm  ^  and  the  absolute  maximum  by  Negretti  &  Zambia's 
mercurial  therm.»  both  Salleron's  construction  at  Paris. 

The  hourly  observations  of  temperature  are  performed  by  "Bregnet's 
thermometrographe  horaire  No.  6,"  [See  Arago,  not.  scientifl  voL  V, 
pp.  628-633,  and  Desains:  physioue,  v(^  I,  page  247;  or  Dagnin:  phys. 
vol.  II,  page  546,  etc.  ]  This  instrument  having  an  arbitrary  scale,  it  was 
compared  with  a  standard  tiierm.  in  two  constant  temperatures,  and  ftir- 
ther  checked  by  numerous  simultaneous  observations.  Bregoet's  Ko.  6 
acts  in  the  most  satisfactory  manner,  but  is  much  mora  sensible  than 
other  thermometers,  so  that  for  the  comparisons  the  instruments  were 
read  at  a  distance  with  the  aid  of  a  cathetometer,  and  farther  all  the  cares 
taken  to  obtain  correctness,  etc 

The  exposure  of  all  the  instruments  is  as  follows: 

A  square  room  of  14  feet  a  side,  has  openings  towards  the  foor  cardinal 
points,  a  covered  gallery  on  tlie  South  side,  is  without  ceiling,  covered 
with  shingles,  so  that  the  air  ciitnilates  freely  day  or  night,  from  what- 
ever direction  the  wind  is  blowing. 

On  the  North  side  is  the  window  furnished  with  latticed  blinds,  painted 
white,  nearly  of  the  same  form  as  prescribed  in  the  **  Directions  for 
meteorol.  observ."  Smithsonian  Institution  1860,  fig.  2.  Elevation  of 
thermometei*s  above  gi*ound  10  feet. 

The  mean  daily  temperature  (and  consequently  the  mean  monthly  and 
annual)  are  the  results  of  the  24  registered  hourly  obsei*vation8.  The 
given  factor  is  the  co-etBcient  by  which  the  difference  between  the  abso- 
lute maximum  and  minimum  is  to  be  multiplied,  and  the  product  added 
to  the  minimum,  in  order  to  obtain  the  same  mean  daily  temperature  as 
given  by  Breguet^s  hourly  thermometrograph. 

About  ten  personal  observ.  were  made  daily,  with  free  thermom., 
psychrom.,  barometer,  winds,  clouds,  &c.,  &c.,  besides  the  reading  of  the 
maxim  and  minim  and  the  said  thermomctrof:^ph,  thermometer  exposed 
to  the  sun,  to  nocturnal  radiation,  etc. 

The  second  decimal  of  Fahrenlieit  degrees  does  not  occur  in  observa- 
tion, and  is  either  the  result  of  the  mean  addition  or  produced  by  the  re- 
duction of  Centigrades  into  Fahrenheit  degrees. 

The  barometers,  Fortin's,  had  been  compared  with  the  barometer  at 
the  astron.  observatory  in  Paris,  and  the  makera  liad  given  the  correction, 
a  constant,  for  every  one.  Further,  the  observations  were  corrected  for 
capillarity,  the  column  reduced  to  the  temperature  of  zero  degree  (32^ 
Fahrenheit)  and  reduced  to  the  mean  level  of  the  sea  by  the  formula  of 
Jamin,  Cours  de  pliysique  de  Tecole  poly  technique,  vol.  I,  end  of  page 
263. 

X  =  18405-  (1   I  0.002552.  cos  2  L)   fi  -^ 2jTj_nT  j^  _£_    . 

L  iwio        J  h 

H  A  h  being  reduced  to  0^  C.     X  being  khown  the  value  of  H  gave  the 
pressure  on  the  level  of  the  sea. 


Jfeteorologifat  Station  of  Port  au  Princt. 
Extracted  Trom  tlio  Registeri;. 
I.  Raiii  asd  Electrical  Phenomena. 
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II.  Raik  akd  Electrical  Pbbkdhska. — Continutd. 
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III.    Rain  and  Electrical  Phenomena — Continued, 


Number  of 

Bain  expreMed  ia  miUim. 

Number  of  days  of  observed. 

thunder- 
storms over 

1869. 

- 

the  town  or 

^ 

thunder  ft  Itbund'r 

lightn'g 
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total,     jdlarnal 
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0 
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;  8 
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0 

!  10 

3 
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267.251  31.25 

236.00 

n  ' 

19 

2 

f 
1 

6 
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126.50'  18  i 

17 

4 

6 
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0 
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48 
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31 
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27 

Dajs  of  eleetrie 

1541.25;  434.75 
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145 

a 

b 

c 

26 

15 

phenom.  a  ^b^  c. 

1S64 

a3 

21 

5 

89 
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1200.40 

157 

71 

32 

9 

21 

13 

112 
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95 

35 

10 

39 

31 
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13 

142 

1868 

1435.00' 492.50 

942.50 

179 
170 

106 

29 

28 

40 

30 

163 
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124 

31 

12 

48 

27 

167 

The  remarkable  increase  of  days  of  electric  phenomena  is  not  yet  accounted  for. 
Nothing  has  been  changed  in  the  mode  of  observing,  or  hours  of  observing,  and  all  are 
personal  observations.  I  may  add,  that  fo'r  the  last  four  years  agriculture  has  been  ne- 
glected in  the  mountains  surrounding  the  to^vn. 
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Slated  Meeting^  September  16,  1870. 
Mr.  T.  P.  James  in  the  Chair. 

Present,  six  members. 

Letters  accepting  membership,  were  received  from  Dr.  Wil- 
liam Pepper,  dated  1215  Walnut  Street,  Philad.,  July  16 ;  Dr. 
William  Boeckh,  dated  Christiana,  Monday,  Aug.  11th  ;  Dr. 
E.  R.  Beadle,  dated  212  south  Eighth  Street,  Philadelphia, 
Sept.  7th,  1870. 

Letters  acknowledging  the  receipt  of  the  Society's  publica- 
tions, were  received  from  the  Russian  Geographical  Society 
(79, 80) ;  the  Austrian  Academy  (78, 80) ;  the  Cambridge  Phi- 
losophical Society  (Xl.ii);  and  the  Cincinnati  Observatory 
(82,  83). 

Letters  of  Envoy  were  received  from  the  Russian  Geogra- 
phical Society ;  the  Austrian  Academy  ;  M.  Dora  d'Istria ;  and 
the  United  States  Naval  Observatory. 

Donations  for  the  Library  were  received  from  M.  Prud- 
homme  de  Borre,  of  Brussels ;  the  Geographical  Society  and 
Cours  des  Sciences,  at  Paris ;  the  British  Association  ;  London 
Meteorological  and  Geological  Societies ;  Cambridge  Philo- 
sophical Society ;  Canadian  Naturalist ;  Silliman's  Journal ; 
Prof.  C.  H.  Hitchcock ;  the  Medical  News  ;  Penn  Monthly  ; 
Howard  University  ;  and  the  United  States  Naval,  and  Cin- 
cinnati Observatories. 

On  motion,  the  Howard  University  was  placed  on  the  list 
of  correspondents  to  receive  the  Proceedings. 

On  motion,  Prof.  Cope's  "  Eight  Contribution,  &c.,"  was 
ordered  to  be  published  in  the  Proceedings.    (See  page  553). 

Pending  nominations  651,  652,  651,  655,  and  new  nomina- 
tions 660,  661,  were  read. 

And  the  Society  was  adjourned. 

A.  p.  8.— VOL.  XI— 87k. 
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Stated  Meeting,  October  7th,  1870. 

Mr.  Fraley,  Vice-President,  in  the  Chair. 

Present,  sixteen  members. 

A  letter  was  received  from  Dr.  Goodwin,  accepting  his 
appointment  to  prepare  an  obituary  notice  of  Mr.  Merrick. 

A  letter  acknowledging  the  receipt  of  Proceedings  81  and 
83,  was  received  from  the  McGill  Ujiiversity,  Montreal. 

A  photograph  for  the  Album  was  received  from  Mr.  Samuel 
Foster  Haven,  of  Worcester,  Mass. 

A  letter  from  M.  Carlier,  dated  Great  Coram  St.,  No.  31, 
near  Brunswick  Square,  London,  Sept.  15th,  to  Mr.  Durand, 
was  read,  to  inform  the  Society  of  the  fact  that  he  had  received 
the  Extrait  d'lnscription  au  Grand  Livre,  No.  148,  986,  Serie 
7eme  rente,  2778;  au  nom:  Philadelphie  (La  Societe  Philo- 
sopliique  Americaine),  &c. 

Donations  for  the  Library  were  received  from  the  Italian 
Geological  Ccmmittee;  tbe  London  Linnean  Society;  the 
Nova  Scotian  Institute  of  Natural  Science :  the  Cambridt'-t'' 
Museum  of  Comparative  Zoology  ;  and  the  U.  S.  R.  R.  cS: 
Mining  Register,  of  Philadelphia. 

A  donation  for  the  Cabinet  was  received  from  Mr.  J.  A. 
McNeill,  consisting  of  a  Cap  worn  by  the  natives  of  Chiriqui, 
made  of  the  sheath  of  the  Coible  Galen  nut. 

Tlic  decease  of  Judge  Robert  C.  Grier,  a  member  of  the 
Society,  was  announced  with  appropriate  remarks,  by  Jud^e 
Strong.  On  motion  of  Mr.  Price,  Mr.  Aubrey  H.  Smith  was 
appointed  to  prepare  an  obituary  notice  of  the  deceased. 

Mr.  Cope  presented  for  publication  in  the  Transactions,  a 
Memoir  on  the  Ichthyology  of  the  Antilles,  which  was  referred 
to  a  committee  consisting  of  Dr.  Leidy,  Dr.  Bridges,  and  Dr. 
Rushenberger. 
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Dr.  Brinton  described  and  proposed  the  purchase  of  two 
rare  works  now  for  sale  in  London — one  a  Maraho  Mexican 
theological  work  and  grammar,  the  other  a  Moska  New 
Granada  grammar.  The  subject  was  referred  to  a  committee, 
consisting  of  Dr.  Brinton,  Mr.  Hopper  and  Mr.  Price. 

Mr.  McNeil  was  then  introduced  by  Prof.  Cope,  and  gave  a 
sketch  of  his  explorations  in  Central  America,  undertaken  for 
the  Peabody  Institute,  in  Salem,  and  for  the  Kent  Scientific 
Institute,  at  Grand  Rapids,  Michigan,  and  his  plan  for  a  fifth 
expedition,  to  explore  ruined  cities  on  the  river  which  flows 
into  the  Chiriqui  lagoon.  With  $1,200,  he  could  carry  on 
his  researches  for  six  months,  and  send  to  the  Society  which 
employed  him,  objects  of  antiquarian,  ethnological,  and  natu- 
ral history  interest. 

Dr.  Brinton  said  it  was  unexplored  territory.  No  stone 
monuments  were  known  so  far  south.  They  were  valuable 
as  furnishing  possibly  a  key  to  the  connexion  between  the 
Mexican,  Central  American  and  Peruvian  stone  monuments. 

Prof.  Cope  exhibited  the  remains  of  a  new  Cretaceous  tortoise,  of  the 
genus  Adoeus  Cope,  to  be  caUed  A.  syntlteiicus.  He  explained  that  he 
had  been  able  to  establish  more  fully  the  characters  of  the  genus  Adocus; 
that  it  was  found  to  possess  an  intcrgular  shield,  as  in  the  Pleurodira, 
but  had  not  the  sutural  union  of  the  inferior  pelvic  elements  with  the 
plastron,  characteristic  of  that  type.  These  characters  had  been  here- 
tofora  known  as  correlatives  in  the  order,  from  the  Ci^etaceous  period  to 
the  present  time,  and  that  this  geuus  pi'esented  us  with  the  first  exception 
to  the  rule.  The  genus  was  therefore  i*cgarded  as  a  generalized  type,  and 
typical  of  a  new  family,  the  Adocida, 

He  also  made  some  observations  on  the  metatarsal  region  of  Laelaps 
aquilunguis,  exhibiting  the  fir^t  example  found,  and  said  it  proved  the 
distinctness  of  those  elements  from  each  other  in  that  genus,  and  their 
slender  collective  proportions.  The  specimen  was  an  external  one,  with- 
out trace  of  a  rudimental  one  on  its  outer  face.  That  its  measurement, 
10  inches,  was  indicative  of  a  length  of  18  inches  for  the  median  meta- 
tarsus, a  length  he  had  already  assigned  to  it  on  theoi-etical  grounds. 

Nominations  Nos.  651,  652,  654,  655,  660,  661,  and  new 
nominations  Nos.  662,  663,  were  read. 

And  the  Society  was  adjourned. 
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Slated  Meeting^  October  21,  1870. 

Dr.  Emerson  in  the  Chair. 

Present,  seven  members. 

Dr.  Brinton  stated  that  the  Choctaw  Grammar,  recently 
published  by  the  Society,  is  being  translated  into  German. 
It  appears  from  two  letters  recently  received  from  Dr.  Berendt, 
at  present  prosecuting  his  researches  into  the  Maya  language 
and  history  in  Central  America,  that  he  has  added  an  ad- 
ditional amount  of  knowledge  of  the  subject  equal  to  that 
which  was  possessed  before. 

Prof.  Cope  read  a  paper  on  the  Osteology  of  Megaptera 
Bellicosa,  one  of  the  few  whalebone  whales  of  economic  value 
found  within  the  tropics.  He  gave  a  detailed  account  of  the 
structure  of  a  specimen  from  the  island  of  St.  Bartholomew, 
W.  I.,  and  its  variations  from  known  species  of  Megaptera, 
especially  in  the  forms  of  the  mandible  and  nasal  bones. 

Dr.  Emerson  read  a  paper  on  the  part  taken  by  the 
American  Philosophical  Society  and  Franklin  Institute  iu 
establishing  stations  for  meteorological  observations,  detailing 
arrangements  for  procuring  full  reports  from  fifty-two  points 
in  the  State  of  Pennsylvania.  He  spoke  of  the  important 
bearing  which  those  efforts  had  had  upon  the  present  state  of 
meteorological  science. 

In  February  last,  the  Congress  of  the  United  States  passed  a  law  for 
instituting  meteorological  observations  throughout  the  country  by  means 
of  Government  telegrams.  This  duty  has  been  assigned  to  the  War  De- 
partment, and  active  measures  aie  now  in  progress  to  carry  out  the 
objects  contemplated  by  the  act  of  our  National  Legislature. 

Through  the  medium  of  a  pamphlet  issued  by  the  Signal  Officer 
appointed  by  the  War  Department,  we  are  informed  that  stations  for 
making  observations  have  already  been  designated  throughout  all  of  our 
States  and  Territories,  from  the  Atlantic  to  the  Pacific.  By  such  means, 
we  shall  soon  be  put  in  possession  of  data  for  determining  the  conditions 
of  the  atmosphere  over  a  vast  region,  and  enabled  to  trace  the  boundaries 
and  progressive  movements  of  storms  and  tornadoes,  which,  generally 
following  definite  courses,  may  have  their  coming  anticipated  through 
storm  signals. 
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Such  utilization  of  simultanoous  meteorologiciil  observations,  with 
immediate  transmission  by  the  magnetic  telegi*aph,  is  now  carried  on  in 
England  and  most  parts  of  Europe,  including  Noi*way,  Denmark,  Holland, 
Belgium,  Prussia,  Austria,  France,  Italy,  and  throughout  the  Russian 
Empire.  At  your  breakfast  table  in  London,  Paids,  or  any  other  of  the 
principal  cities  of  Europe,  you  can  now  read  in  the  TimeSf  Oalignani,  and 
other  leading  newspapers,  the  condition  of  the  weather  almost  at  the 
same  hour  iu  the  moi-ning,  in  every  part  of  Europe. 

More  than  thirty  years  ago,  a  very  active  interest  was  taken  in  this 
country,  and  especially  in  this  city,  in  regard  to  meteorological  investiga- 
tions, and  especially  those  relating  to  the  origin  and  progression  of  storms. 
Espy,  Redfield,  Loomis  and  Olmstead,  on  this  side  of  the  Atlantic,  were 
the  most  prominent  leaders  in  the  investigations  carried  on. 

The  work  was  not,  however,  left  entirely  to  individuals,  but  learned 
societies  engaged  iu  it.  In  this  city,  a  **  Joint  Committee  on  Meteorology^^ 
was  instituted,  consisting  of  four  members  of  this  Society  and  five  mem- 
bers of  the  Franklin  Institute,  which  for  several  years  laborod  in  the 
collection  of  observations,  and  other  measures  calculated  to  promote  the 
advancement  of  meteorological  knowledge,  and  the  programme  of  their 
plans  was  almost  identical  with  that  now  proposed  to  be  carried  out  under 
the  auspices  of  Government. 

The  primary  meeting  of  this  ''Joint  Committee"  was  held  on  the  9  th 
of  September,  1884,  and  the  first  project  set  on  foot  by  it  was  the  establish- 
ment of  competent  observers,  in  different  parts  of  our  State  and  country, 
to  make  simultaneous  observations  of  the  conditions  of  the  weather,  the 
occurrence  of  storms  of  rain,  hail  or  snow,  the  direction  of  the  wind  and 
atmospheric  currents,  quantities  of  aqueous  precipitations,  movements  of 
the  barometrical  column,  temperature,  &c. 

Of  the  nine  members  of  this  ''  Joint  Committee"  when  first  appointed, 
I  find  myself  the  only  survivor  ;  and  it  seems  to  me  a  duty  I  owe  to  the 
Society  by  which  I  was  appointed,  to  bear  testimony  to  its  former  effoits 
for  tlie  advancement  of  meteorological  sciencc^^fforts  made  at  a  time 
when  the  only  means  of  transmission  was  by  the  tardy  and  costly  mail 
service,  now  superseded  by  the  marvellous  capacities  combined  in  the 
magnetic  telegraph. 

For  carrying  out  the  projects  of  tlie  **  Joint  Committee"  money  was 
needed.  This  could  not  be  advanced  by  our  Society,  then  in  a  condition 
of  pecuniary  embarrassment,  nor  by  the  Franklin  Institute,  which,  strange 
to  say,  in  this  great  city,  where  it  should  be  cherished  as  a  grand  capitol 
of  the  industrial  arts  creating  most  of  wealth,  has  always  been  compara- 
tively poor. 

In  this  dilemma,  application  was  made  to  the  Legislature  of  our  Com- 
monwealth, from  which  liberal  appropriations  in  money  were  obtained  for 
our  use,  $4,000  at  one  session,  and  $3,000  at  another.  Some  of  this  money 
was  used  by  the  ''  Joint  Committee"  to  defray  expenses  incurred  in  print- 
ing, corresponding  and  collecting  reports.  The  largest  portion,  however, 
was  spent  in  supplying  each  of  the  fifty-two  counties  then  in  the  State, 
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Yrith  a  set  of  instrumeDts,  consisting  of  a  barometer,  two  thermometers 
(one  self-registering),  and  a  rain-guage.*  The  manufacture  and  distribu- 
tiou  of  these  instruments  was  all  entrusted  by  the  Committee  to  my  own 
supervision.  Most,  if  not  all,  of  these  instruments  doubtless  exist  at  the 
present  day,  in  the  court-houses  or  academies  in  the  counties  to  which 
they  were  sent. 

At  the  time  to  which.  I  refer,  I  was  much  devoted  to  meteorological 
investigations,  and  for  several  years  delivered  lectures  on  meteorology, 
before  the  class  of  the  Franklin  Institute.  I  made  observations  several 
times  a  day,  noting  the  atmospheric  changes  as  to  density,  temperature, 
dew-point,  winds,  aqueous  precipitations,  &c.  &c.  It  was  whilst  so 
engaged,  that  I  made  a  communication  to  this  Society,  relative  to  tlie 
inapplicability,  in  this  country,  of  the  prognostic  words  inscribed  on  tlie 
scale-plates  of  European  barometers,  such  as  /atr,  $st  fair,  rainy,  &c., 
which  generally  indicate  the  reverse  of  the  prognostic  on  this  side  of  the 
Atlantic,  where  the  barometer  has  never  acquii'ed  any  high  degree  of 
ci*edit  as  a  weather-glass.  **  Stormy"  is,  perhaps,  the  only  inscription 
which  might  be  retained  for  both  sides  of  the  Atlantic  at  or  near  the  sea- 
level. 

In  the  course  of  my  observations,  I  found  that  storms  from  the  north 
and  north-east  were  generally  preceded  by  high  risings  in  the  barometer, 
especially  during  the  winter  months.  This  observation  was  recognized 
as  original  by  Sears  C.  Walker,  a  distinguished  member  of  this  Society, 
and  by  Mr.  Espy,  who  regarded  it  as  one  of  the  main  supports  of  his 
theory  of  storms.  My  communication  upon  these  subjects,  I  suppose, 
still  exists  among  the  manuscripts  in  the  archives  of  this  Society.  In 
reference  to  the  barometei*s  made  for  distribution  in  this  State,  it  is 
worthy  of  notice  that  they  do  not  contain  the  European  inscriptions  on 
their  scale  plates,  "fair,"  **set  fair,"  <fcc.,  which,  as  I  have  already 
stated,  are  calculated  to  mislead  observers  on  the  western  side  of  the 
Atlantic,  and  bring  the  instrument  into  discredit.  Another  reason  for 
omitting  the  inscnptions  exists  in  the  fact,  that  many  of  the  barometei*s 
went  to  points  in  the  State  so  greatly  elevated  as  to  render  deceptive  and 
useless  any  inscriptions  made  on  scales  graduated  from  the  sea  level- 
The  main  considerfition  of  the  Committee  was  to  ascertain  the  fluctua- 
tions of  the  mercurial  column  as  influenced  by  atmospheric  conditions. 

In  pui'suing  his  investigations  concerning  the  phenomena  connected 
with  the  origin  and  movements  of  storms,  tornados,  and  water-spouts. 
Mr.  Espy  was  chiefly  indebted  for  his  data  to  the  materials  brought  to- 
gether by  the  labors  of  the  **  Joint  Committee,"  from  which  he  was 
enabled  to  map  the  courses  of  many  i*emarkable  storms,  hurricanes  and 
water-spouts,  which  drew  marked  attention  from  men  of  science  at  home 
and  abroad. 
In  1840,  Mr.  Espy  went  to  Europe,  and  laid  his  views  before  the  British 

•The  original  standard  barometer  and  thermometer  from  which  the  other  instnimenta  wer« 
Kraduated,  are  now  In  the  posoeMloa  of  the  Frank 
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Scientific  Association,  accompanied  by  numerous  maps  and  diagrams. 
His  communication  elicited  gi*eat  interest,  and,  after  its  reading,  was  dis 
cussed  by  some  of  the  most  eminent  men  in  tlie  grand  Scientific  Con. 
gi-ess,  among  whom  were  Professors  Forbes  and  Phillips,  and  Sir  David 
Brewster. 

Mr.  Espy  also  visited  Paris,  and  communicated  his  views  to  the  French 
Academy,  by  which  a  committee  was  appointed  to  i*eport  upon  the  sub. 
ject,  cousisiing  of  Messrs.  Arago,  Pouillet,  and  Babinet.  A  report  was 
made  at  considerable  length,  containing  a  beautiful  analysis  of  Mr.  Espy's 
theory,  with  conclusions  pxtremely  flattering  to  our  countryman.  This, 
with  the  paper  read  before  the  British  Association,  may  be  found  in  Mr. 
Espy's  treatise  ou  the  Philosophy  of  Storms — a  work  which  contains 
much  of  the  information  collected  by  the  ^  Joint  Committee"  in  a  con- 
densed form. 

I  cannot  conclude  this  communication  without  expressing  my  opinion, 
that  a  strong  and  very  effective  impulse  was  given  to  meteorological  in- 
vestigations at  home  and  abroad  by  the  combined  efforts  of  this  Society 
and  its  associate,  in  organizing  that  system  of  simultaneous  meteoro- 
logical observations  which  has  since  been  spread  over  the  European  con- 
tinent, and  is  now  resumed  in  our  own  countiy  under  the  most  favorable 
conditions. 

In  claiming  for  our  Society  the  credit  fairly  due  for  its  efforts  formerly 
made  in  the  cause  of  meteorology,  I  do  not  wish  to  derogate  from  the 
just  claims  of  other  institutions  or  individuals  who  have  been  working 
earnestly  in  the  same  field  of  philosophical  research.  Any  proper  notice 
of  even  one  of  these — the  Smithsonian  Institute,  for  example — would 
lead  me  beyond  the  just  limits  of  a  communication  adapted  to  the  usual 
order  of  business  established  by  this  Society. 

The  names  appended  to  the  fii*st  Circular  issued  in  September,  1834,  by 
tlie  *' Joint  Committee,"  were 

James  P.  Espy,  Chairman^ 
GouvEUNEUR  Emerson,  M.  D., 
C.  N.  Bancker, 
Alexander  D.  Bache, 

Committee  of  American  Philosophical  Society. 

James  P.  Espy, 
Alex.  D.  Bache, 
H.  D.  Rogers, 
S.  C.  Walker, 

P.  B.  GODDARD,  M.  D. 

Committee  of  Franklin  Institute. 
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Mr.  Briggs  made  some  remarks  on  the  results  in  meteorology 
obtained  by  Prof,  Henry  twelve  years  ago. 

Pending  nominations,  Nos.  662  and  663  were  read. 

After  balloting  for  Candidates  for  Membership,  the  following 
named  gentlemen  were  declared  to  be  duly  elected  members 
of  the  Society : — 

Mr.  Henry  F.  Q.  D'Aligny,  of  New  York. 
Mr.  William  P.  Blake,  of  New  Haven,  Conn. 
Mr.  George  L.  Vose,  of  Salem,  Mass. 
Mr.  J.  Imbrie  Miller,  of  Pennsylvania. 
Mr.  Eckley  B.  Coxe,  of  Philadelphia. 

And  the  Society  was  adjourned. 


Stated  Meeting^  Nov-  4:thy  1870. 

Vice-President,  Prof.  Cressox,  in  the  Chair. 

Present,  eight  members. 

Letters  were  read  from  Nassau  Hall  and  Yale  College, 
acknowledging  the  receipt  of  Proceedings  and  Transactions. 

The  following  letter  was  received  from  the  Philadelphia 
College  of  Pharmacy,  transmitting  copies  of  resolutions 
adopted  by  them  on  the  subject  of  the  establishment  of  a 
Botanic  Garden  in  Fairmount  Park,  and  asking  concurrence, 
and  the  appointment  of  a  committee. 

Philadelphia,  Nov.  2d,  1870. 
Sir  :— 

In  accordance  with  instructioDP,  it  is  roy  agreeable  duty 
to  communicate  to  you  the  foHowing  action  of  the  Philadelphia  College 
of  Pharmacy. 

At  a  Stated  Meeting  of  the  Board  of  Trustees  of  the  Philadelphia  College 
of  Pharmacy,  held  November  1st,  the  following  Resolutions  were  unani- 
mously adopted  : — 

^'Reiolvedf  That  a  Committee  of  three  be  selected  to  confer  with  the 
Park  Commissioners,  in  conjunction  with  other  Committees  that  may  be 

A.  p.  8.— "VOL.  XI— 88e 


Cresson.]  ^^-^  [Nov.  4, 

appointed  for  the  same  purpose,  in  reference  to  the  establishment  of  a 
Botanical  Garden  in  Fairmount  Park." 

In  accordance  with  the  above  Resolution,  the  following  Committee  was 
selected : — 

Prof.  William  Proctor,  Jr., 
Prof.  Robert  Bridges,  M.  D., 
Prof.  John  M.  Maiscb. 

It  was  also  Ee/tolved,  * '  That  the  Secretary  be  directed  to  communicate 
the  action  of  this  College  to  the  President  of  the  Park  Commissioners, 
to  the  Horticultural  Society,  and  to  the  American  Philosophical  Society.'' 

I  have  the  honor  to  be 

Youi-s,  respectfully, 

ALFRED  B.  TAYLOR, 
Secretary, 
To  Prof.  George  B.  Wood,  M.  D., 

President  of  t?te  American  Philosophical  Society, 

A  letter  transmitting  a  donation  for  the  Library,  was 
received  from  Mr.  Abbe,  of  the  Cincinnati  Observatory. 

Dr.  Lea  took  the  Chair,  and  Prof.  Cresson  described  the 
recent  auroras,  of  one  of  which  he  presented  for  publication 
in  the  Proceedings,  the  following  account: — 

An  Auroral  display  occurred  on  the  evening  of  the  24th  of  October, 
observed  from  half-past  eight  o'clock.  A  faint  Auroral  arch  was  visible 
to  the  nortb,  extending  from  Cor  Caroli,  which  was  just  setting,  nearly 
to  Castor,  which  was  just  rising,  the  elevation  of  the  arc  being  equal  to 
that  of  star  Dubhe,  in  Ursa  Major,  which  was  nearly  at  its  lowest  culmi- 
nation. At  the  same  time,  a  band,  of  ten  degrees  in  width,  of  pink 
auroral  light,  spanned  the  heavens,  apparently  on  an  arc  of  a  great  circle, 
extending  from  the  northwestern  point,  where  the  Northern  Crown  was 
setting,  to  a  point  in  the  east,  wiiere  Bellatrix,  in  Orion,  was  just  rising, 
and  passing  through  Menkar,  in  the  head  of  the  Whale,  south  of  Aries, 
througli  Pisces  and  Aquarius,  through  the  Dolphin,  through  the  Eagle, 
with  Altair  near  the  centre  of  the  band,  south  of  Lyra,  and  through  the 
head  of  Hercules.  The  average  width  of  the  luminous  belt  was  about 
ten  degrees,  its  median  line  corresponding  very  nearly  with  the  celestial 
equator. 

Dr.  Emerson  informed  the  Society  that  the  earthquake  of  October  20th, 
1870,  was  felt  in  Canada,  the  New  England  States  and  New  York.  The 
strongest  manifestations  of  it  were  along  the  St.  Lawrence  River,  and 
especially  on  the  shores  of  the  Gulf  of  St.  Lawrence,  where  the  shocks 
were  reported  so  severe  as  to  occasion  some  loss  of  life.    In  certain 
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quarters  of  New  York  citj  no  movements  were  noticed,  but  in  others 
shocks  were  felt  to  an  alarming  extent,  driving  people  from  their  houses 
and  workshops,  and  children  from  the  public-school  rooms,  into  the 
8ti*eet,  with  a  sensation  of  nausea  or  sea-sickness.  Walls  were  cracked, 
clocks  were  stopped,  articles  were  thrown  from  tables,  steeples  vibrated. 
Bee  detailed  account  in  the  Scientific  American  of  October  29th. 

Pending  Nominations  Nos.  661,  662  and  663,  and  New- 
Nominations  Nos.  664  and  665  were  read. 

Prof.  Wood  offered  the  following  resolution,  which  was 
adopted : — 

Eesohedj  That  a  Committee  be  appointed  to  act  with  Committees  that 
may  be  appointed  by  other  Societies,  in  the  matter  of  procuring  the 
establishment  of  a  Botanic  Garden  in  Fairmount  Park. 

Prof.  H.  C.  Wood,  Prof.  Jos.  Carson,  and  Mr.  Durand,  were 
appointed  said  Committee;  and,  on  motion  of  Mr.  Price,  the 
President,  Dr.  G.  B.  Wood,  was  added  to  the  Committee. 

By  request  of  Mr.  Cuyler,  who  had  been  obliged  by 
another  engagement  to  retire  from  the  meeting,  Mr.  Price 
asked  that  notice  be  given  on  the  cards  for  the  next  meeting, 
that  Mr,  Cuyler  will  then  present  a  proposition  for  the  removal 
of  the  Society  to  Fairmount  Park,  with  the  view  of  obtaining 
an  expression  of  the  opinion  of  the  members  as  to  the  expe- 
diency of  such  removal. 

And  the  Society  was  then  adjourned. 


Stated  Meeting^  Nov.  2lst^  1870. 
Vice-President,  Mr.  Fbaley,  in  the  Chair. 

Present,- twentv-four  members. 

Letters  accepting  membership  were  received  from  Mr.  Geo. 
L.  Vose,  dated  Minneapolis,  Minn.,  Nov.  14th,  1870,  and  Mr. 
Wra.  P.  Blake,  dated  New  Haven,  Conn.,  Nov.  18th,  1870. 


A  letter  acknowledging  receipt  of  diploma  of  membership, 
was  received  from  Mrs.  Mary  Somerville,  dated  Naples,  Oct. 
26th,  1870. 

Letters  acknowledging  the  receipt  of  the  Society's  publica- 
tions, were  received  from  Sir  J.  F.  W.  Herschell  (series);  Mr. 
E.  W.  Fox  (82);  Leeds  Phil,  Soc.  (83);  Bhode  Island  Hist. 
Soc. ;  Georgia  Hist.  Soc. ;  Peabody  Inst. ;  and  Essex  Institute 
(all  84);  the  Belgian  Academy  (XIII.  3 ;  and  78,  79,  80,  81) ; 
Amherst  College  (asking  for  deficiencies  to  be  supplied) ;  New 
York  Lyceum  ;  N.  H.  Mass.  Hist.  Soc. ;  Howard  College ; 
New  York  State  Library ;  and  Penna.  Hist.  Soc.  (all  XIV,  2, 
and  84). 

Letters  of  envoy  w^ere  received  from  the  Belgian  Acad., 
May  30 ;  Holland  Soc,  July  1st  (asking  that  deficiencies  in 
their  series  be  supplied) ;  Royal  Geographical  Soc,  June  1 ; 
and  the  Ulm  Art  and  Antiquity  Union,  March  6th,  1869, 
requesting  an  exchange  of  publications.  On  motion,  the  Ulm 
Art  and  Antiquity  Union  was  ordered  to  be  placed  on  the 
list  of  correspondence  to  receive  the  Proceedings. 

Donations  were  received  from  M.  Zantedeschi,  of  Padua ; 
M.  Finzi,  of  Florence;  the  Ulm  Union;  Judge  Lowrie;  the 
London  R.  Astron.  Soc. ;  Mr.  John  Tyndall ;  Mr.  John  Lewis 
Peyton,  of  London;  Prof  E.  Loomis,  of  Yale  College;  New 
York  Lyceum  N.  Hist ;  Prof.  T.  Eggleston,  Jr. ;  the  Albany 
Institute;  Franklin  Institute ;  and  the  Minnesota  Historical 
Society  ;  which,  on  motion,  was  ordered  to  be  placed  on  the 
list  of  Correspondents  to  receive  the  Proceedings  regularly. 

The  Committee  to  which  w^as  referred  Prof  Cope's  Memoir 
on  the  Ichthyology  of  the  Maranon,  reported  in  favor  of  its 
being  published  in  the  Proceedings,  with  wood-cut  illustra- 
tions, which,  on  motion,  was  so  ordered. 

Dr.  Wm.  Pepper  read  the  following  Obituary  notice  of  Sir 
James  Copland : — 
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OBITUART  NOTICE  OF  THE  LATE  JAMBS  COPLAND,   M.   D. 

Bead  by  Dr,  miliam  Pepper,  before  the  American  Fhihsophical  Society, 

Philadelphia,  Nov.  21, 1870. 

It  would  be  amiss  to  occupy  any  large  share  of  the  time  of  the  Society 
by  a  lengthy  eulogy  upon  the  wise  man,  whose  death  has  furnished  the 
occasion  of  my  remarks ;  yet  in  some  respects  the  life  of  James 
Copland  presented  more  of  variety  and  vicissitude  than  falls  to  the  lot  of 
most  students  or  practitioners  of  medicine.  He  was  born  in  the  Orkney 
Islands  in  November,  1791,  and  was  the  eldest  of  nine  children.  His 
early  education  was  conducted  at  Lerwick,  one  of  the  Shetland  Islands, 
but  at  the  early  age  of  sixteen,  having  decided  to  adopt  the  profession  of 
medicine,  he  repaired  to  the  justly  renowned  University  of  Edin- 
burgh, where  he  continued  four  years.  In  1815,  at  the  age  of  twenty-four, 
having  obtained  his  diploma,  he  turned  his  footsteps  towards  London, 
following  the  example  of  a  long  list  of  distinguished  predecessors.  It  is 
certainly  strong  testimony  to  the  high  standard  of  requirements,  the 
great  educational  facilities,  and  the  distinguished  abilities  of  the  Faculty 
at  the  University  of  Edinburgh,  during  the  latter  half  of  the  last  century, 
that  so  many  of  her  graduates  attained  the  highest  eminence.  It  was  to 
this  school  that  we  owed  our  own  Kuhn,  Hush,  Morgan,  Shippen,  Wistar, 
and  Physick,  and  many  of  the  most  successful  and  distinguished  Physi- 
cians in  London  had  migi*ated  there  from  Edinburgh.  Of  all  these 
eminent  men  not  one  sought  the  metropolis  with  a  better  equipment  of 
vigorous  health,  strong  and  well  trained  mental  powers,  and  indefatigable 
energy  than  Copland. 

Still  he  did  not  succeed  in  establishing  himself  there  immediately,  but 
vrithin  a  few  months  after  his  arrival  in  London,  crossed  the  channel  to 
Paris,  and  spent  two  years  in  study  at  the  French  and  German  schools. 
Upon  his  return  to  London  in  1817,  he  became  one  of  the  Health  officers 
of  the  African  Company,  and  spent  twelve  months  on  the  Gold  Coast. 
While  there  both  his  own  exceptionally  robust  constitution  and  wide  ex- 
perience in  the  treatment  of  fever  and  dysentery,  underwent  a  severe  trial, 
for  not  only  was  he  obliged  to  treat  and  nurse  almost  the  entire  ship's  crew 
in  an  attack  of  yellow  fever,  but,  after  accomplishing  this  arduous  duty, 
he  was  himself  seized  and  was  dangerously  ill.  He  subsequently  returned 
to  England,  but  after  paying  a  brief  visit  to  his  Orcadian  home, 
he  again  crossed  to  France  and  spent  some  months  in  attendance  on  the 
Parisian  Hospitals. 

It  was  not  until  1820  that  Copland,  at  the  age  of  twenty-nine  years, 
finally  settled  in  London,  and  commenced  an  unbroken  course  of  fifty 
years*  laliorious  study  and  practice.  From  this  time  his  success  was  steady 
and  unifoi-m.  In  1820  he  was  appointed  Physician  to  the  Royal  Infirmary 
for  Diseases  of  Children,  a  post  which  he  subsequently  changed  for  Senior 
and  finally  for  that  of  Consulting  Physician.  In  1823  he  was  elected  Con- 
sulting Physician  to  Queen  Charlotte's  Lying-in  Hospital.  He  was  also 
sometime  Physician  to  the  South  London  Dispensary.    His  practice  in- 
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creased  quite  rapidly,  and  for  many  years  before  his  death  was  among  the 
largest  and  most  lucrative  in  London.  The  professional  honors  which  here- 
ceived  were  numerous  and  distinguished.  In  1833  he  was  made  a  Fellow 
of  the  Royal  Society;  in  1837  a  Fellow  of  the  Royal  Ck>llege  of  Physicians;  in 
1838  he  was  Gulstonian  Lectitrer ;  in  1841,  18^  and  1861  he  was  Censor 
of  the  CoUege  ;  Croonian  Lecturer  in  1844,  1845,  1846 ;  seven  times  Coun- 
cillor between  1844  and  1863 ;  Lumleian  Lecturer  in  1854  and  1855 ;  and 
Harveian  orator  in  1857  ;  in  1853  be  was  elected  President  of  the  Royal 
Hedico-Chirurgical  Society.  He  was  also  honored  by  being  made  a  mem- 
ber of  mauy  learned  societies  out  of  England  ;  and  in  Jan.  17,  1845,  was 
elected  a  member  of  the  American  Philosophical  Society  at  Philadelphia. 

Despite,  however,  the  arduous  practical  duties  of  his  profession  he  was 
indefatigable  in  literary  labors.  He  edited  the  '' London  Medical  Re. 
pository  "  for  five  years  from  1822  to  1827,  and  contributed  to  it  a  vast 
number  of  articles  He  also  edited  Richerard's  Physiology  in  1824;  con- 
tributed notes  to  Griffith's  translation  of  Cuvier^s  *'  Animal  Kingdom  ;** 
assisted  in  the  preparation  of  Annesely's  magnificent  work  on  the  Diseases 
of  India,  to  such  an  extent  that  it  is  stated  by  one  well  informed  that  be 
may  be  considered  its  author.  His  occasional  articles  are  too  numerous 
to  mention,  but  the  great  work  of  his  life  was  his  colossal  "Dictionary  of 
Practical  Medicine."  The  idea  of  such  an  enterprise  occupied  his  atten- 
tion as  early  as  1827,  and  he  then  issued  a  prospectus  of  a  plan  for  bring- 
ing out  an  **  Encyclopedial  Dictionary  of  Medical  Science.'*  The  un- 
dertaking was  not  accepted  by  the  publishers,  however,  though  they 
subsequently  entered  into  an  arrangement  with  Drs.  Forbes,  Conolly,  and 
Tweedie,  which  resulted  in  the  publication  of  an  excellent  Medical  En- 
cyclopedia. 

Copland  was  not  to  be  thus  thwarted  in  his  plan,  and  accordingly  in 
1830  he  began,  sincle-handed  and  unaided,  tlie  task  of  writing  a  similar 
work.  The  first  part  of  this  truly  great  work  appeared  in  1882,  and  othei*s 
followed  in  regular  succession,  so  that  the  greater  part  of  it  was  published 
in  the  first  three  years,  though  the  last  two  parts  comjwsing  the  Dictionary 
did  not  make  their  appearance  until  1860,  twenty-eight  ycai-s  after  the  first 
part.  The  entire  work  comprises  about  7,000  closely  printed  double- 
columned  royal  octavo  pages.  The  success  of  this  publication  was  imme- 
diate and  mjirked.  Over  10,000  copies  of  the  English  edition  were  sold,  it 
was  i-eprinted  in  America  and  translated  into  German.  It  has  also  been 
reissued  in  an  abridged  form  under  the  editorship  of  his  nei>hcw,  Mr. 
.Tames  C.  Cropland.  Ic  is  no  exaggeration  to  say  that  but  few- 
more  colossal  literary  works  have  ever  been  achieved  by  any  au- 
thor. The  number  and  variety  of  the  articles  are  only  equaled 
by  the  profound  erudition  and  great  practical  knowledge  which 
they  evince,  and  the  vigor  and  clearness  of  the  style  in  which  they 
are  composed.  One  of  the  most  important  features  of  the  work,  and 
which  has  endeared  it  to  every  true  medical  student,  is  the  copious  and 
exhaustive  Bibliography  appended  to  every  article  in  the  Dictionary. 
In  the  preparation  of  these  Bibliogmphic  lists,  the  acquirements  and  wide 
range  of  reading  of  Copland  are  conspicuous.     The  work  has  served  as  a 
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mine  from  which  countless  medical  workers  have  extracted  precious 
materials,  which  they  have,  in  but  too  many  instances,  reissued  without 
the  stamp  of  tlie  original  and  real  author.  Doubtless  many  of  the  theories 
and  views  expressed  in  it  will  be,  ere  long,  superseded ;  many  of  the 
facts  require  rearrangement  or  new  explanation ;  but  the  work  itself  will 
long  live  and  command  the  admiration  of  posterity  as  an  enduring  monu- 
ment to  the  great  intellect,  sustained  ambition,  and  indomitable  energy 
of  James  Copland. 

In  person  he  was  about  the  common  height,  of  a  robust  build  and 
striking  countenance.  In  social  life  he  possessed  many  friends,  and  was 
of  a  most  generous  and  hospitable  nature. 

For  some  years  before  his  denth  he  had  retired  from  the  active  practice 
of  his  profession.  He  had  suffered  for  a  long  time  from  gout,  and  for 
some  years  had  had  occasional  attacks  of  rheumatism.  His  death  occurred 
on  July  12,  1870,  in  the  79th  year  of  his  age,  after  a  severe  illness  of  about 
ten  days. 

Mr.  Dubois  made  the  following  written  communication 
respecting  Lake  Superior  Silver  Mines. 

Mr.  Du  Bois  asks  attention  to  a  specimen  of  ore  from  the  new  silver- 
mining  region  on  the  northern  shore  of  Lake  Superior.  The  precise 
location  of  the  mine  is  on  a  very  small  island,  about  half  a  mile  from  the 
main  land  near  Thunder  Cape,  to  the  east  of  Thunder  Bay,  and  north  of 
Isle  Royale.  Silver  Island  only  measures  a  few  feet  long  and  broad,  out 
of  the  water,  and  it  was  necessary  first  to  fence  it  with  a  cofifer  dam  :  it 
is  still  necessary  to  use  the  pump  daily.  They  are  now  at  work  a  few  feet 
below  the  bed  of  the  lake. 

Herewith  two  specimens  are  shown ;  one  is  the  ore  (in  two  pieces) ;  the 
other  is  a  button  of  fine  silver  exti'acted  from  precisely  the  same  amount 
of  ore.  The  comparison  will  give  an  idea  of  its  surprising  richness,  and 
will  also  show  how  much  may  be  hidden  under  an  exterior  not  promising 
to  a  casual  observer. 

The  matrix  is  a  calcareous  spar,  or  carbonate  of  lime,  witli  granular 
galena ;  the  silver  occui*s  in  two  conditions :  mineralized  in  the  galena, 
and  native  in  small  needle-shaped  filaments,  some  of  them  visible  with  a 
glass.  The  retui*n  of  this  specimen  was  over  $13,000  a  ton  ;  but  as  we 
are  cautious  of  reporting  such  ores  by  such  large  measure,  we  gave  it  as 
$6.73  a  pound.  However,  it  turns  out  that  they  are  really  getting  up 
tons  of  rich  ore,  and  sending  it  to  bo  smelced  at  Newark,  New  Jersey. 
Other  specimens  tried  at  the  Mint  yield  about  half  as  much  as  the  extra- 
oi*dinary  piece  here  shown. 

That  Lake  Superior  should  thus  oficr  on  its  northern  shore  a  bed  of 
silver  associated  with  lead ;  and  on  its  southern  shore  a  mixture  of  silver 
with  copper,  as  well  as  copper  alone  ;  \s  an  interesting  fact  in  mineralogy. 
That  it  should  promise  us  more  silver,  at  a  time  when  we  want  it  for  cur- 
rency, is  equally  interesting  in  another  point  of  view. 

The  mine,  although  in  Canada,  is  ov^ned  and  worked  by  a  company  of 
our  citizens,  of  Detroit  and  other  places. 
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Prof.  Henry  made  a  verbal  communication  of  the  doings 
of  the  International  Commissioners  who  assembled  at  Paris 
last  summer,  to  consider  a  revision  of  the  French  metre. 

Mr.  Cuyler  oflfered  the  following  Preamble  and  Resolu- 
tions : — 

Whereas,  The  Building  now  owned  and  occupied  by  this  Society  has 
ceased  to  be  central  and  convenient,  and  has  also  the  dLsadyautage  of 
affording  only  imperfect  and  unsafe  accommodations  to  its  Library  and 
other  valuable  properties  ;  whilst  those  who  desire  to  consult  its  Books 
and  Manuscripts  have  not  proper  conveniences  for  that  purpose  ;  and. 

Whereas,  It  has  been  suggested  tliat  it  may  be  practicable  to  enlarge 
the  field  of  usefulness  of  this  Society  by  adding  to  its  other  offices  that 
of  providing  for  and  controlling  the  Observatory  (both  Astronomical  and 
Meteorological),  and  for  the  Study  and  Recording  of  such  other  natural 
phenomena  as  may  be  appropriately  observed  and  investigated  in  connec- 
tion with  such  an  Institution,  and  that  for  these  purposes  the  removal  of 
the  Society  from  its  present  location,  and  its  re-establishment  in  Fair- 
mount  Park,  is  desirable  and  practicable,  therefore  be  it 

Besolved,  That  the  President  be,  and  he  is  hereby,  authorized  and 
requested  to  appoint  two  Special  Committees,  each  of  which  shall  consist 
of  a  Chairman  and  four  other  members,  and  with  each  of  which  Com- 
mittees the  President  is  requested  to  meet  and  act  as  an  additional 
member. 

Resolved,  That  to  one  of  these  Committees  shall  be  entrusted  the  duty 
of  digesting  the  plan  for  such  an  Observatory  ^s  is  described  in  the  Pre- 
amble, so  far  as,  in  their  judgment,  it  is  expedient  this  Society  should 
undertake  the  work  of  its  establishment,  and  that  they  be  requested  also 
to  describe  such  instruments  as  it  is  requisite  should  be  provided  for  use 
therein,  and  an  estimate  of  their  cost,  together  with  an  estimate  of  the 
probable  annual  expense  of  maintaining  and  conducting  such  an  Insti- 
tution. 
Eesolced,  That  the  other  Committee  shall  be  charged  with  the  duty  of 

considering  the  financial  questions  which  aix)  involved  in  such  changes  as 
are  contemplated  by  the  Preamble  and  the  preceding  Resolutions,  and  of 
reporting  to  the  Society  how  the  funds  requisite  for  such  an  undertaking 
can  be  provided. 

Dr.  Carson  moved  tbat  the  further  consideration  of  the 
Preamble  and  llesolutions  offered  by  Mr.  Cuyler,  be  postponed 
to  a  special  meeting  of  the  Society,  to  be  held  on  the  evening 
of  the  second  Friday  in  December,  notice  of  which  should  be 
given  to  all  the  members  of  the  Society,  with  a  printed  copy 
of  the  Preamble  and  Resolutions  ;  which  was  ordered. 

And  the  Society  was  adjourned. 
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ON  THE  SAURODONTIDJE. 
By  Edwabd  D.  Cope,  A.  M. 

Bead  before  the  American  Philosophical  Society^  November  18/A,  1870. 

The  genus  Sauroeephalus  of  Harlan  and  its  allies  have  been  referred 
to  the  neighborhood  of  the  Acanthopterygian  family  of  the  Sphyranidm 
by  Pro£  Agassiz  in  his  Poissons  Fossiles,  after  having  been  regarded  by 
Harlan  and  Hays  as  reptilian.  This  was  an  important  step  in  the  right 
expression  of  its  afi^ities ;  but  I  take  the  present  opportunity  of  making 
another  progress  in  the  true  interpretation  of  its  relations,  favored  as  I 
am  by  the  opportunity  of  examining  new  material  not  accessible  to  former 
authors.  My  conclusion,  it  will  be  observed,  differs  widely  from  that 
heretofore  maintained. 

Some  years  after  Harlan's  description  of  8auroeephalu$  lanciformie 
appeared,  Dr.  Hays  described  a  second  species  under  the  name  of  JSau- 
rodon  leanue.  This  I  believe  to  represent  a  genus  distinct  from  the 
former.  A  third  genus  more  remote  is  characterized  in  the  present 
article. 

The  characters  of  first  importance  which  may  be  assigned  to  these 
genera  are : — 

Yertebrse  short,  numerous ;  their  neural  .arches  united  with  centrum 
by  persistent  suture.  Tail  vertebrated  or  .heterocercal.  Superior  arch 
of  the  mouth  formed  by  the  short  premaxiUaries  and  long  maxillaries. 
Teeth  one-rowed,  with  fangs  received  into  alveoli  more  or  less  confluent 
at  their  openings.    Anal  or  caudal  radii  *with  complex  segmentation. 

These  characters  are  most  of  them  entirely  contradictory  of  any  affinity 
to  the  Sphyrsenidffi,  those  i^sented  by  the  yertebrsa  indicating  a  nearer 
approach  to  Amia,  The  structura  of  the  mouth  is  not  that  of  any 
Acanthopterygian  fish,  and  with  the  complex  segmentation  of  some  of 
the  radii  approaches  nearer  such  types  as  the  Characinidse.  The  form  of 
the  vertebral  centra  is  utterly  different  from  that  of  the  SphyrsBuidao : 
in  the  Saurodontidae  they  are  short,  little  contracted  medially,  and  deeply 
grooved  on  the  sides ;  in  the  SphyrsBuidsB,  elongate,  much  contracted,  and 
exceptional  among  Teleosts  in  being  smooth  and  grooveless ! 

The  characters  presented  by  the  teeth  and  vertebrse  of  Sauroeephalus 
remind  one  much  of  Serrasalmo,  though  the  genus  is  no  doubt  in  other 
respects  widely  removed  from  that  group.  On  the  characters  above 
enumerated,  I  propose  the  family  Saurodontidce.  Its  precise  position  I 
am  not  prepared  to  determine  at  present,  though  I  have  little  doubt  that 
Amia  is  its  nearest  living  ally.  With  the  remains  of  species  of  this  group 
occur  numerous  scales,  which  may  belong  to  the  former.  They  are 
cycloid  and  without  ganoine. 

The  three  genera  are  distinguished  by  the  form  of  their  jaws  and 
teeth :  in  Sauroeephalus  the  crowns  are  shortened,  much  compressed, 
and  with  sharp  edges ;  in  Saurodon  the  crowns  are  elongate,  subcylindrio 
and  slightly  curved  near  the  apex.    In  leMhyodectes  the  teeth  are  similar 
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to  these  of  Saurodon;  but  the  margins  of  both  jaws  are  without  the 
large  foramina  so  prominent  in  both  the  other  genera.  There  appear  to 
be  some  important  differences  also  in  the  vertebrse,  which  will  be  mon^* 
tioned  below. 

In  the  Transactions  of  the  American  Philosophical  Society  for  1856, 
Dr.  Leidy  treats  Saurocephalus  as  &  Sphyrsenoid  fish,  and  regards  BaU' 
rodon  as  a  synomyme.  He  corrects  the  erroneous  references  of  some 
European  authors,  showing  the  Saurocephalus  of  Dixon  to  be  a  Xiphias, 
and  the  Saurodon  of  Agassiz  to  be  some  other  genus  which  he  calls 
Cimolichthys^  without  characterizing  it.  This  form  is  supposed  to  be 
established  on  palatine  teeth,  and  if  so,  is  well  distinguished,  as  it  will 
be  seen  below,  that  Saurocephalus  has  no  teeth  on  the  palatine  bones. 
He  also  refers  two  other  species  of  supposed  Saurocephalus  of  Agassis 
to  a  new  genus  called  ProtosphyroBna^  without  characters.  This  I  think 
rests  on  mandibular  teeth  of  true  SaurocepJuiH, 

SAUROCEPHALUS.    Harlan. 

Joum.  Acad.  Nat.  ScL  Phila.  XXL  337.  Xiphactinu*  Licidy  I^roc  Ac 
Nat.  Sci.  Phil.  1870.  12. 

Saurocephalus  lakcifobmib.    Harlan  1.  c. 

Med.  and  Phys.  Hesearches,  8G2.  Leidy  Trans.  Amer.  Philos.  Soc 
1856.  Tab.  Saurodon  lanciformis^  Hays  Trans.  Amer.  Philos.  Soc  1830, 
476. 

Established  on  a  right  superior  maxillary  bone  from  a  locality  near  the 
Missouri  river.  Xt  differs  from  that  of  the  other  species  in  having  a  very 
elongate  superior  suture  with  the  premaxillaiy  bone,  and  in  the  very 
short  dental  crowns,  which  are  as  wide  as  deep.  The  largest  species; 
known  from  the  jaw. 

Saurocephalus  phlebotomus.    Cope  sp.  nov. 

Established  on  some  vertebrae  and  portions  of  the  cranium,  the  latter 
includine:  the  dentary,  maxillary,  part  of  the  premaxillary,  the  palatine 
and  vomerine  bones,  compressed  into  a  mass  by  pressure,  the  separate 
pieces  preserving  nearly  their  normal  relations.  From  the  latter  the  fol- 
lowing characters  may  be  derived : 

Palatine  bones  toothless ;  teeth  of  both  maxillary  and  dentary,  with 
compressed  crowns,  which  are  longer  than  wide  at  base,  and  closely  placed, 
those  of  the  dentary  twice  as  large  as  those  of  the  maxillary.  Maxillary 
bone  proximally  deep ;  dentary  shallower,  the  maxillary  with  elongate 
suture  with  the  premaxillary  behind. 

The  teeth  are  equilateral,  without  intermarginal  groove  or  barb,  and 
with  smooth  enamel  surface,  or  only  minutely  striate  under  the  micro- 
scope. A  series  of  larger  foramina  extends  along  the  alveolar  margin  of 
the  maxillary  and  dentary  bones,  one  foramen  to  each  tooth.  The  alve- 
olae are  confluent  as  they  approach  this  margin. 

There  are  three  vertebrse,  which  present  two  paii*s  of  deep  longitudinal 
grooves,  viz. :  two  on  each  side,  two  on  the  inferior,  and  two  on  the  supe- 
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rior  face  of  the  bone  ;  the  last  reoeiyes  the  basal  articulation  of  the  luema- 
pophyses.  The  centra  are  crashed,  their  measurements  with  those  of 
tlie  jaws  are  as  follows : 

M 

Length  centrum 0.025 

Long  diameter  (crushed) .  ^ .03^ 

Short        "  "  0175 

Depth  maxillary  bone  anteriorly 031 

Depthdentary        "  "  015 

Length  crown  inferior  tooth 006 

Number      "        "  "     in  .01m 8 

"  "      superior    "        "        4.5 

Length  crown       **         **        **         0046 

The  yertebnB  are  about  as  large  as  those  of  a  fully  grown  "  drum  fish," 
Poganiai, 

From  the  yellow  chalk  of  the  upper  Cretaceous  of  Kansas,  found  on  the 
Solomon  or  KepahoUa  River,  Kansas,  at  a  point  160  miles  above  ita  mouth, 
by  Professor  B.  P.  Mudge,  Professor  of  Natural  Science  in  the  State 
Agricultural  College  of  Kansas. 

I  append  a  description  of  some  caudal  yertebnB  of  a  species  probably 
di£fcrent  from  the  3,  phlebotoinu$.  It  is  indicated  by  three  consecutive 
caudal  yertobr»  which  resemble  those  of  8,  progncUhuB  and  8,  thaumaiy 
but  which  differ  also  considerably  from  both ;  the  several  arches  and  spines 
are  of  very  great  width :  in  8,  ihaumas  they  are  narrow,  and  in  8,  prog- 
nathuif  as  wide,  but  here  their  width  exceeds  the  depth  and  equals  "the 
length  of  the  centrum.  As  in  the  other  caudals,  the  lateral  grooves  are 
wanting  and  the  inferior  pair  remain  separated  by  a  lamina.  The  neural 
suture  is  very  distinct,  and  not  two  angled  as  in  ^.  prognathuBy  but  with 
a  median  decurvature  and  rise  anteriorly.  The  neural  spines  are  twice 
as  wide  as  deep  and  lie  on  each  other.  The  third  vertebra  is  shorter  than 
the  others  and  contracted  distally ;  it  is  probably  the  penultimate  of  the 
series ;  neural  canal  minute.     Surface  striate  ridged. 

MeoiurementR,  If. 

Length  centrum  anterior  vertebra 0.021 

Depth         "        (at  middle)  anterior  vertebra 015 

Width  neural  arch  at  base  spine 010 

Depth  spine 0072 

Length  third  vertebra 0135 

Width  neural  arcli 014 

"  "       spino 0170 

From  a  point  twenty  miles  east  of  Fort  Wallace,  Kansas.  Professor 
Mudge's  collection. 

In  this  species  the  vertebrse  in  question  are  longer  in  proportion  to 
iheir  other  dimensions  than  in  those  described,  besides  carrying  wider 
neural  arches  and  spines. 
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Saubocephalus  pbognathxtb.    Cope  «p.  nov. 

This  BpecieB  is  represented  by  a  premaxillary  and  attached  proximal 
portion  of  the  maxillary  bones  of  the  right  side,  and  by  a  large  number 
of  vertebrsB  and  other  bones.  These  portions  were  associated  in  the 
collections  placed  in  my  hands  by  Prof.  Mudge,  and  relate  to  each  other 
in  size,  as  do  those  of  the  preceding  species  and  the  IcJUhyodeda 
ctenodon» 

The  premaxillary  is  characterized  by  its  great  depth  as  compared  with 
its  length,  and  by  the  shortness  of  its  union  with  the  maxillary.  The 
palatine  condyle  of  the  maxillary  reaches  a  point  above  the  middle  of  the 
alveolar  margin  of  the  premaxillary.  The  latter  contains  alveolae  of  seven 
teeth,  the  anterior  of  which  only  presents  a  perfect  crown.  This  is  still 
more  elongate  than  the  crown  of  the  teeth  of  S.  phUbotomui.  It  is  com- 
pressed, equilateral,  smooth,  and  acute.  Its  direction  is  even  more  ob- 
liquely forward  than  the  anterior  outline  of  the  bone,  which  itself  makes 
an  angle  of  50^  with  the  alveolar  border. 

The  vertebrsB  consist  of  cervicals,  dorsals,  and  caudals,  to  the  number 
of  about  sixty,  most  of  which  are  supposed  to  have  been  derived  from  the 
same  animal.  The  groves  are  as  in  8.  phlebotomuay:iheTe  being  two  be- 
low, two  on  each  side,  and  two  above.  The  latter  receives  the  bases  of 
the  nourapophyses,  which  are  in  many  cases  preserved.  The  inferior 
pair  of  grooves  becomes  more  widely  separated  as  we  approach  the  cervical 
series,  leaving  an  inferior  plane,  which  is  longitudinally  striate  grooved. 
TImb  plane  widens  till  the  grooves  bounding  it  disappear.  The  inferior 
lateral  groove  becomes  widened  into  a  pit  which  some  of  the  specimens 
show  to  have  been  occupied  by  a  plug-like  parapophysis,  as  in  Elops,  etc., 
or  a  rib-head  of  similar  form.  The  neurapophysial  articular  grooves  be- 
come pits  anteriorly,  and  these  only  of  all  the  grooves,  remain  on  the  ante- 
rior two  vertebra  in  the  collection.  Some  of  the  posterior  caudals  preserve 
large  portions  of  the  neural  arches  and  spines.  They  form  an  oblique 
zigzag  suture  with  tlie  body,  consisting  of  two  right  angles,  one  project- 
ing upward  anteriorly  another  downward  behind.  The  neural  spines  are 
very  wide  and  massive  and  in  close  contact  antero-posteriorly ;  these 
probably  support  the  caudal  fin.  They  are  deeply  and  elegantly  grooved 
from  the  basis  upwards.     The  centra  exhibit  no  lateral  grooves. 

An  unsynmietrical  fin  ray  accompanied  these  remains,  and  from  its 
mineralization,  color,  size,  and  sculpture,  probably  belongs  to  them.  The 
anterior  margin  is  thinned,  and  with  obtuse  dcnticulations,  the  posterior 
truncate.  The  section  is  lenticular,  with  a  deep  rabbet  on  one  side  of  the 
posterior  edge ;  section  at  the  base,  apex  circular  lost.  The  sculpture 
consists  of  fine  longitudinal  raised  striae,  which  bifurcate  and  send 
numerous  similar  ridges  to  the  teeth  of  the  anterior  margin.  It  is  pro- 
bably a  spine  of  a  pectoral  fin.  It  is  identical  in  form  and  sculpture  with 
that  recently  described  by  Leidy  as  Xtphactinus  audax,  but  differs  in 
specific  details. 
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M 

Long  diameter  of  spine 0.0246 

Basal        "  "        019 

Length,  two  cervioals  (not  distorted) 033 

Diameter  of  the  anterior 021 

Length  of  a  dorsal •      ...  .016 

"        "    caudal 014 

Width  neural  spine  of  caudal,  at  base 012 

Length  alveolar  margin  premaxillary 022 

"      anterior      •*  "  02 

Depth  from  condyle  of  maxillary 026 

Length  crown  premaxillary  tooth 0042 

Diameter  *'  "  " 002 

A  fragment  of  a  large  flat  bone  exhibits  very  delicate  radiating  grooves 
which  are  marked  by  spaced  impressed  dots. 

From  the  upper  Cretaceous  of  Kansas,  six  miles  south  of  the  town  of 
Sheridan.  Prof.  B.  F.  Mudge.  This  species  was  about  two  thirds  the 
size  of  the  species  last  described. 

Saubocbfhalus  audax.    Leidy,  sp. 

Xiphaetinua  audax,    Leidy.    Proc.  A.  N.  Sci.  Phil.  1870,  12. 

Established  on  a  pectoral  spine,  supposed  by  Leidy  to  be  that  of  a 
8iluroid.  According  to  the  description,  it  does  not  differ  from  that  of  8. 
prognathus  in  more  than  specific  characters.  Thus  the  anterior  margin 
is  weakly  serrate  in  the  latter,  a  feature  not  described  by  Leidy  in  the 
former.  In  5.  auda>x  the  posterior  poilions  of  both  sides  are  said  to  be 
grooved ,  in  that  part  of  the  spine  of  8,  prognaihua  preserved,  one  surface 
only  exhibits  the  groove  in  question,  one  of  whose  edges  is  obliquely 
ridged,  SLaia  8.  audax.    From  Kansas ;  museum  Smithonian. 

Saurocephalus  thaumab.    Cope  sp.  nov. 

This  is  larger  than  any  of  the  species  here  described.  It  is  represented 
by  wholes  or  parts  of  from  seventy  to  eighty  vertebrse,  with  nimierous 
neural  and  haemal  spines  and  fin  radii,  and  perhaps  some  ribs.  There 
are  no  teeth  nor  cranial  fragments.  The  bulk  of  the  vertebrse  is  double 
that  of  those  of  8,  pidebotomvs,  and  appropriate  to  an  animal  of  the 
size  of  the  8.  lanciformU.  It  may  be  ultimately  found  to  be  identical 
with  that  species  ;  but  there  is  no  evidence  conclusive  of  such  a  view  at 
present  in  my  possession. 

The  vertebrse  present  the  usual  two  inferior,  two  lateral,  and  two 
8Ui)erior  grooves — the  last  for  the  neural  arch.  There  are  no  cervical 
vertebrse,  for  these  characters  show  them  all  to  be  dorsals  and  caudals. 
The  suture  for  the  neurapophyses  forms  a  regular  augulate  convexity 
projecting  downwards.  The  arch  is  not  closed  above  anteriorly,  and  is 
expanded  laterally^^  while  the  spine  is  directed  very  obliquely  backwards. 
The  concavities  of  the  articular  extremities  are  equal  in  the  dorsals  ;  but 
in  the  caudals  one  surface  is  much  more  deeply  concave  than  the  other, 
one  being  funnel-shaped,  and  the  other  nearly  piano  in  a  few. 
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A  number  of  consecutive  vertebrsB  are  preserve^!,  which  represent  the 
posterior  portion  of  the  caudal  series.  One  of  these  is  fortunately  the 
very  extremity,  and  they  demonstrate  the  tail  to  have  been  yertebrated 
or  beterocercal,  after  the  manner  of  Amia.  On  the  anterior  series  of 
three  the  lateral  grooves  have  disappeared  from  the  centra ;  the  neural 
canal  Is  very  small,  and  the  spines  are  very  massive  and  curved  back- 
wards, but  much  less  than  in  the  more  posterior  parts  of  the  column ; 
they  are  flattened,  wider  than  deep,  and  in  close  contact  with  each  other. 
The  anterior  of  the  three,  on  the  other  hand,  presents  a  narrowed  edge 
forwards.  The  hsmapophyses  are  thin,  and  suturally  united  by  a  flat 
gomphosis.  The  terminal  series  embraces  six  vertebrs,  which  have  a 
minute  or  obsolete  neural  canal,  but  h^mal  canal  distinct,  but  apparently 
interrupted.  The  hsemal  arches  are  united  to  the  centra  by  a  rather 
smooth  suture. 

The  general  direction  of  these  vertebrsB  forms  a  light  upward  curve. 
The  hsemal  spines  are  flat  and  laminar,  and  their  margins  in  contact ; 
they  decrease  in  width  and  length  to  tlie  end  of  the  series.  The  neural 
spine  lies  obliquely  backwards,  and  has  a  narrowed  anterior  ridge,  but 
stout  shaft. 

The  anterior  hsemal  spine  in  place  exhibits  a  subglobular  base,  like 
an  articulation,  and  its  shaft  is  wider  than  those  posterior  to  it.  A  sub- 
triangular  flat  bone,  with  neck  and  subglobular  exti-emity,  applies  very 
well  to  a  concavity  between  the  anterior  pair  of  pleurapophyses,  but  does 
not  in  that  po&ition  preserve  contact  with  the  anterior  margin  of  the 
second  spine.  One  margin  of  the  enigmatical  bone  is  thin  and  divergent ; 
the  other  expanded  laterally  and  straight.  The  latter  gives  ofif  a  trans- 
verse prominence  like  half  a  globular  knob  before  reaching  the  extremity. 
Just  within  the  latter  are  two  large  foramina,  which  are  connected  with 
the  extremity  by  a  groove  on  each  side,  which  meet  in  a  notch  where  the 
thin  edge  passes  into  the  knob. 

Both  sides  of  the  neural  and  haemal  spines  are  concealed  in  this  species 
and  in  the  S,  prognathuB  by  numerous  parallel  osseous  rods,  which  are 
somewhat  angulate  in  section.  They  lie  along  the  centra  of  the  anterior 
series  of  caudal  vertebi-ae,  but  are  not  to  bo  found  on  vertebrae  of  any 
other  part  of  the  column.  Numerous  loose  and  fragmentary  rods  of  the 
same  character  accompany  the  loose  and  attached  caudal  vertebi*»,  and 
all  of  them,  according  to  Prof.  Mudge,  belong  to  the  "posterior  swim- 
ming organ''  of  this  animal.  There  is  also  a  collection  of  these  rods 
from  the  anterior  region  of  the  body,  which  Prof.  Mudge  thought  occu- 
pied the  position  of  an  anterior  limb.  They  do  not  any  of  them  present 
a  segmentation  such  as  would  be  exhibited  by  the  cartilaginous  nvdii  of 
caudal  and  pectoral  fins,  and  their  nature  might  have  remained  doubtful 
but  for  the  explanation  furnished  by  the  anterior  compound  ray  or  spine 
of  the  posterior,  probably  caudal  fin.  This  ray,  as  in  the  case  of  the 
pectoral  spine  and  first  anal  rays  of  some  existing  Siluroid  and  Loricariid 
fishes,  is  composed  of  a  number  of  parallel  rods  closely  imitcd.     These 


■  ^ns  remarkably  and  beautifully  segmented,  of 

IS  been  figured  by  Kner,  as  existing  in  tlie 

^   genus,   PangasiuB,     This  segmentation 

'v,   and  finally  disappears  altogether, 

.  leous.     This  poi-tion  of  them  is  quite 

iho  i>ositions  of  lin&  already  described, 

,  lin  radii  of  the  attenuated  form  pitsented 

'||  »st  lishes,  but  ossiQed  sufficiently  to  destn)y 

9  are  thus  in  the  condition  of  the  anterior  rays 

■^  .omo  of  the  large  Catostomidaj,  where  they  are 

"^^  .leous  and  bony,  distally  segmented  and  cai-tilaginous. 

4^  .iint  character  when  found  in  pectoral  and  caudal  fins, 

iiave  not  found  described.     It  adds  another  feature  to  the 

.  this  group. 

tjmentation  above  alluded  to  presents  the  following  characters. 

^*ine  consists  of  four  principal  parallel  rods,  of  which  tlip  external 

.acli  side  thins,  the  one  to  an  obtuse,  the  other  to  a  thin  edge.     The 

.lOre  obtuse  edge  i)resents  a  groove  on  one  side,  which  is  occupied  by  a 

very  slender  rod,,  and  a  shallow  rabl>et  along  the  fiat  edge  is  occupied  by 

a  slender  flat  rod.     Of  the  four  principal  rods  the  two  mcdLan  are  the 

most  slender,  and  the  flat  nuirginal  the  widest.    Of  the  two  median,  that 

next  the  last  is  the  wider.    The  stout  marginal,  or  probably  anterior  rod, 

is  segmented  en  chevron,  the  angle  directed  forwards  and  lying  near  the 

free  margin.    The  suture  of  the  segments  is  entirely  sti-aight,  except 

when  returning  it  approaches  the  margin,  where  it  sudclenly  turns  to  the 

margin  at  right  angles  to  it.    The  next  rod  is  segmented  without  chevron 

obliquely  backwards  and  inwards;    where  it  leaves  and  reaches   the 

margins,  it  is  at  i-ight  angles  to  them,  and  the  margin  projects  obtusely 

at  those  x)oints.     Between  them  the  suture  is  very  irregular  and  jagged, 

8cndin<7  processes  forwards  and  backwards.     The  segmentation  of  the 

next  rod  is  similar,  but  more  regularly  serrate;  distally  it  becomes  as 

irregular  as  in  the  last.    The  trausvei-se  marginal  t^irmini  of  the  sutures 

are  serrate  in  both.     Tlie  inner  and  widest  rcnl  presents  a  still  more 

regularly  serrate  suture,  with  the  truncate  extremities ;  but,  owing  to  the 

vidth  of  the  rod,  the  near  approximation  of  the  sutures  continues  for  a 

longer  distance.    AVhen  broken,  the  suture  appears  stex>-1ikc, 

This  remarkably  beautiful  segmentation  is  paralleled  remotely,  as  has 
been  stated,  by  some  Siluroids.  Much  more  like  tlie  recent  type  are  the 
segmented  rays  of  the  carboniferous  genus,  Kdestus  of  Leidy,  reganled 
variously  by  authors  as  a  jiiw  or  a  ray ;  but  now  generally  regarded  as  a 
ray. 

treasure  inents,  JH, 

Length  fragment  of  (?)caudal  spine 0.25 

Width  **         at  proximal  fracture 06 

Greatest  thickness  "  **        013 

Width  posterior  rod         "  "        0245 

Length  of  six  distal  caudal  vertebrae 10 
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Width  hsBmal  spine  of  second  of  series 024 

Vertical  diameter  centrum  first        "      025 

Lengtli  of  neural  spine  and  centrum  of  anterior  caudal 108 

Transverse  diameter  of  neural  spine  "  "     at  base 0235 

Antero-post.  diam.  four  anterior  caudal  neural  spines  in  contact. .     .069 

Length  centrum  of  a  dorsal 04 

Vertical  diameter    **      **     0615 

Transverse     **         **      **    Ccrushed) 041 

These  remains  were  found  in  place  by  Prof.  B.  F.  Mudge :  he  states 
that  their  extent  was  eight  feet.  As  they  embrace  no  cervical  vertebra 
nor  portions  of  cranium,  two  feet  are  probably  to  be  added,  giving  a  total 
of  near  ten  feet  for  the  length  of  this  fish.  It  was  discovered  at  a  point 
on  the  bank  of  the  Solomon^ s  or  Nepaholla  river,  in  Kansas,  160  miles 
from  its  point  of  junction  with  the  Kansas  river. 

SAURODON  Hays. 
Transac.  Amer.  Philosoph.  Society,  1830,  476. 

SAURopoN  LEANU8,    Hays. 

Loc.  cit.  Tab.  xvi.     Leidy  Trans.  Am.  Philos.  Soc.  1856. 
From  the  cretaceous  green  sand  of  New  Jersey. 

ICHTHYODECTES.     Cope,  gen.  nov. 

In  this  genus  the  teeth  are  subcylindric  and  slender,  without  cutting 
edges.  The  inner  margins  of  the  maxillary  and  dentary  bone  exhibit 
no  dental  foramina,  which  are  in  Saurocephalus  and  Saurodon,  of  large 
size. 

ICHTHYODECTES  CTENODON.      Cope,  8p,  llOV, 

This  species  is  established  on  one  complete  maxillary  bone,  and  three- 
fourths  of  the  other,  a  large  part  of  the  dentary  bone,  with  the  entire 
dental  series  ;  numerous  portions  of  cranial  bones,  with  thirteen  vertebrso. 
These,  according  to  Prof.  Mudge,  were  found  together,  and  to  all  appear- 
ance belong  to  the  same  animal. 

The  dental  characters  differ  from  those  of  Saurocephalus,  as  above 
I)ointed  out,  and  in  this  species  more  than  in  ;S'.  leanus.  The  crowns  of 
the  teeth  are  more  exscrted  and  slender.  The  inner  face  of  the  crown  is 
more  convex  than  the  outer ;  but  there  is  no  angle  separating  the  two 
aspects.  The  apex  is  moderately  acute,  and  directed  a  Uttle  inwai*ds, 
owing  to  a  slight  convexity  of  the  external  face.  Enamel  smooth.  The 
alveoli  are  very  close  together,  and  are  probably  only  separated  in  their 
deeper  portions.  There  are  forty-two  teeth  and  alveoli  in  the  maxillary 
bone.  The  palatine  condyle  is  low,  and  its  anterior  border  falls  opposite 
to  the  last  tooth,  or  the  indented  surface  which  was  occupied  by  the  pre- 
maxillary  bone.  The  more  proximal  part  of  the  maxillary  curves  inwards 
and  backwards  behind  the  position  of  the  premaxillary  more  than  in  S, 
prognaihus.     The  maxillary  is  a  rather  thin  and  narrow  bone,  with  a 
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broad  obtuse  and  thinned  extremity.  Its  superior  margin  is  marked  with 
one  or  more  acute  ridges,  which  look  as  though  it  had  a  contact  with  a 
large  preorbital  bone.  Two  fractured  bones  with  an  elongate  reniform 
condyle  on  a  wide  peduncle,  look  like  the  articular  extremity  of  an  oper- 
culum, which  view  is  confirmed  by  their  application  to  some  flat,  coarsely 
rugose  bones  which  resemble  parts  of  the  lattert 

The  dontary  bone  is  remarkable  for  its  straightness  and  laminar  char- 
acter, and  for  the  depth  of  the  symphysis.  The  length  of  the  latter  is 
preserved,  while  posteriorly  to  it  the  lower  margin  of  the  dentary  is 
broken  away.  The  alveolar  margin  is  slightly  concave,  and  unites  with 
the  symphyseal  at  an  angle  of  65''.  There  are  twenty-seven  teetli  and 
alveolae,  which  grow  a  little  larger  to  the  posterior  extremity  of  the 
scries ;  anteriorly  the  alveoli  are  confluent  externally,  but  posteriorly  the 
septa  are  frequently  complete,  though  thin.  In  neither  this  bone  nor  the 
maxillary  are  to  be  found  the  foramina  along  the  bases  of  the  teeth,  cha- 
racteristic of  Sauroeep?ialu8  or  Saurodon  leanus,  as  pointed  out  by  Harlan 
and  Hays.  The  vertobrseaorm  a  series  of  13 .4  inches  in  length,  embracing 
thirteen  caudals.  This  is  indicated  by  the  close  approximation  of  the 
inferior  pits  and  inserted  pleurapophyses,  aud  absence  of  lateral  grooves. 
There  are  important  diflisrencea  from  what  has  been  described  as  charac- 
teristic of  Saurocephalui,  The  neural  arches,  whose  bases  only  are  pre- 
served, are  much  lighter  and  narrower  than  in  it,  and  its  sutural  union 
with  the  centrum  is  less  distinct.  Their  bases  issue  from  pits ;  but  their 
anterior  portions  appear  in  some  cases  at  least  to  be  co-ossified.  They 
exhibit  a  longitudinal  rib  near  one  side.  There  are  no  heavy  neural 
spines  preserved.  The  sides  of  the  centra  are  longitudinally  rugose 
striate ;  iuferiorly  they  are  rugose  with  exostoses. 

Measurements.  M. 

Length  maxillary  bone 0.158 

Depth  at  condyle 081 

**      *«  extremity 023 

Length  crown  of  a  tooth 0061 

Diameter  crown  at  base 0038 

Length  alveolar  border  of  dentary 106 

Depth  symphysis      "  **        047 

Length  opercular  condyle 018 

Length  centrum  anterior  caudal 024 

Width        "        (crushed) 0278 

Depth        "  "        047 

Specimens  from  six  miles  south  of  Sheridan,  Kansas,  on  the  north  fork 
of  the  Smoky  Hill  i*iver  near  its  mouth. 

General  Considerations. 

There  have  been  described  above,  remains  of  three  species,  which 
include  jaws  with  teeth,  and  associated  vertebrae.  In  two  of  these  cases 
the  jaws  and  teeth  were  foimd  together ;  in  the  third  they  came  in  the 
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same  small  box  without  speci.il  indication  of  locality ;  but  the  vertebrse 
are  of  precisely  the  same  size  sculpture,  mineralization,  and  color  as  a 
large  series  whose  locality  is  exactly  known,  to  which  they  probably 
belong.  Moreover,  the  jaws  and  vertebrae  bear  the  same  relation  of  size 
to  each  other  in  all  three  series.  Theso  facts  render  it  highly  probable 
that  the  remains  are  in  each«case  rightly  referred  to  the  same  animaL 
Tliat  no  mixture  has  occurred  is  also  probable  from  the  fack  that  the 
large  and  small  series  (Ichthyodectes  and  S.  prognathus)  came  from  the 
same  locality  (Sheridan),  while  the  epecies  of  intermediate  size  was  dis- 
covered 160  miles  from  the  mouth  of  the  Solomon  river,  a  long  distance 
oflf.  The  x>ectoral  spine,  accompanying  and  belonging  to  the  S.  prog- 
n.ithus,  I  have  shown  to  be  the  same  as  the  Xiphactinus  of  Leidy,  but 
probably  not  of  the  species  X  audax. 

The  fourth  series  described  above  as  8,  thaumas  exhibits  precisely  the 
vertebral  characters  of  the  two  other  species  of  Saurocephalus,  and  I 
cannot  resist  the  evidence  that  it  belongs  to  that  genus  or  the  same 
family.  Its  remains  pertain  to  one  animal,  as  asserted  by  Prof.  Mudge, 
and  tlieir  color  and  condition,  coated  with  a  chalky  deposit  of  a  ferruginous 
yellow  color,  lends  great  probability  to  the  statement,  to  say  nothing  of 
more  impoi*tant  reasons.  Ko  remains  of  jKJctoral  spine  are  preserved ; 
but  instead,  the  remarkable  segmented  lay  described.  This  comes  from 
the  posterior  region  of  the  vertebral  column,  and  is,  I  believe,  an  anal 
spine,  or  the  adjacent  rays  or  compound  ray  forming  the  margin  of  the 
caudal  fin.  This  finds  support  in  the  analogous  structures  already  men- 
tioned as  occurring  among  Siluroids,  etc.,  and  the  resemblance  cf  the 
pectoral  spine  to  the  same  weapon  of  the  same  group  adds  to  the  proba- 
bility of  the  correctness  of  this  conclusion. 

These  remarks  are  made  because  Prof.  Agassiz,  in  the  Poissons  Fos- 
siles,  has  referred  several  spines  to  the  Ccstraciont  genus,  Ptychodus, 
wliich  are  very  similar  in  character  to  that  described  above  as  the  anal  or 
caudal  support  of  Saurocephalus  thaumas.  These  were  derived  from  the 
upper  cretaceous  chalk  of  Kent,  England,  where  Ptychodus  teeth  also  oc- 
cur. The  Saurocephalus  teeth,  described  by  Prof.  Agassiz  in  the  same  work, 
were,  however,  derived  from  the  same  chalk  and  the  same  locality,  and, 
from  what  has  preceded,  I  believe  the  segmented  spines  should  be 
referred  to  the  latter  genus  rather  than  to  Ptychodus.  This  is  tlie  more 
probable,  in  view  of  the  fact  that  Prof.  Mudge  did  not  procure  a  single 
Ptychodus  tooth  during  his  exploration. 

ON  THE  FISHES  OF  A  FPESH  WATER  TERTIAKY  IN  IDAHO, 
DISCOVERED  BY  CAPT.  CLARENCE  KING. 

By  E.  D.  Cope. 

The  materials  on  which  the  present  account  is  based  were  placed  in 
my  hands  by  the  Smithsonian  Institution.  They  were  obtained  by  Capt. 
Clarence  King,  on  his  expedition  sent  out  by  the  Government,  for  the 
geological  exploration  of  the  fortieth  parallel  west  of  the  Mississippi  river. 
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As  will  be  seen,  the  fossils  described  are  evidently  from  a  fresh  water 
basin,  once  a  lake,  which  has,  at  a  comparatively  late  period  of  geological 
time,  been  elevated  and  desiccated. 

The  Bi)ecies  and  genera  are  chiefly  cyprinidaa,  and  from  the  number 
of  the  former,  ten,  important  as  throwing  light  on  the  character  of  tho 
forms  of  that  family  at  a  time  not  long  preceding  the  establishment  in 
their  present  habitations  of  those  now  living.  Remarks  on  these  relations 
are  deferred  to  the  dose  of  the  descriptions. 

CYPRINID^.  / 

Characters  of  the  genera  represented  : — 

A.  Pharyngeal  tooth  series  transverse  to  longer  axis  of  the  pharyngeal 
bones. 

Pharyngeal  teeth  0.4 — ?.?  with  compressed  roots,  and  probably  molar 
or  masticatory  crowns  on  an  oblique  basis,  the  highest  extremity  being 
inferior,  the  lowest  superior.  Diastichus. 

B.  The  pharyngeal  tooth  series  very  oblique  to  the  longer  axis  of  the 
pharyngeal  bono. 

Pharyngeal  teeth  2.3(?4) — ??,  with  round  bases,  and  probably  conic 
prehensile  crowns  ;  no  ala  of  the  slender  pharyngeal  bones. 

Oliqobelus. 

C.  The  pharyngeal  tooth  series  nearly  in  the  longer  axis  of  the  pharyn- 
geal bones. 

Pharyngeal  teeth  2.5 — 4.2  conic  prehensile.  Semotilus. 

Pharyngeal  teeth  0.5 — ?.?,  with  short,  compressed  crowns  and  narrow, 
transverse  masticatory  face,  and  no  prehensile  hook  ;  bone  alato. 

A^^CHYBOPSIS. 

Pharyngeal  teeth  0.4 — 4.0,  or  the  outer  row  1  or  2  nidimental ;  crowns 
molar,  broad,  truncate,  with  enamelled  grinding  surface. 

Mylocyprinus. 

DIASTICIIUS     Cope. 
Genus  novum. 

DiASTicnus  MACRODON.    Cope  sp.  noT. 

Represented  by  three  right  pharyngeal  bones,  of  which  the  distal 
extremities  are  lost.  The  proximal  limb  of  the  bone  is  long  and  flat,  the 
extremity  flrst  dilated,  then  contracted  coincidently  with  a  transverse 
depression  of  the  superior  face,  the  end  everted  or  expanded,  with  sym- 
•physeal  surface  within.  There  is  no  proper  horizontal  alar  expanse,  but 
rather  an  anterior  one,  the  front  face  (inferior  when  on  a  plane  surface), 
being  a  little  oblique.  Tooth  series  in  the  line  of  the  axis  of  the  superior 
limb  of  the  pharyngeal  bone,  its  base  rising-  exteriorly  and  proximally. 
Outer  face  nearly  vertical,  grooved.  The  teeth  are  knocked  off  in  all  the 
specimens ;  their  bases  are  a  broad,  oval  or  parallelogram.  The  form  of 
the  crown  is  uncertain,  but  I  suspect  it  to  have  been  more  or  less  truncate. 
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MeMurements,  M. 

Length  proximal  limb  No.  1 0.027 

Depth  at  base  first  tooth 01 

Width  Umb  at  middle 008 

Length  limb  No.  2 017 

Depth  at  first  tooth 0058 

Length  tooth  series 0135 

Width  third  tooth  basis 005 

These  teeth  indicace  a  species  of  about  the  size  of  tlio  carp  {Cyprintu 

earpio). 

From  Catharine's  Creek,  Idaho.     Mus.  no.  9793. 

DiASTICHUS  PABVIDENB.      Cope  Sp.  nov. 

In  this  species  the  bases  of  the  teeth  are  considerably  smaller  than  in 
the  last,  and  the  proximal  limb  of  the  pharyngeal  bone  less  depressed, 
and  more  cylindric.  A  section  of  the  latter  below  tlie  basis  of  the  first 
tooth,  is  a  triangle,  the  inner  side  a  httle  shorter  than  the  others.  In  the 
last  species  it  is  fiat  in  that  place. 

M. 
Depth  limb  at  first  tooth 0-011 

Width  limb  at  middle  tooth 0C65 

Length  tooth  series 014 

Length  basis  third  tooth 0054 

This  species  is  represented  by  one  pharyngeal  bone  of  the  right  side, 
■with  the  extremities  incomplete,  associated  with  many  fragments  of  the 
cranium,  etc.     The  size  the  same  as  that  of  D.  macrodon. 

No.  9782,  Catharine's  Creek,  Idaho. 

The  pecuhar  arrangement  of  the  tooth  series  in  this  genus,  almost  at 
right  angles  to  that  which  is  usual  among  CjprinidoB.  is  not,  so  far  as  I 
know,  shared  by  any  recent  genus  of  the  family. 

OLIQOBELUS.     Coi>e. 

Genus  novum. 

The  direction  of  the  dental  series  in  this  genus  is  intermediate  between 
that  seen  in  Diastichus,  and  the  usual  type.  It  resembles  and  excoeds 
the  last  described  genus  in  the  great  elongation  of  the  proximal  limb  of 
the  pharyngeal  bones,  which  are  here  considerably  more  curved.  No 
bone  of  the  genus  preserves  its  distal  end  or  its  teeth  complete.  The 
bases  of  the  teeth  are  round  or  oval,  and  not  in  close  contact.  It  is 
scarcely  likely  that  there  were  more  than  three  in  the  outer  row,  though 
this  is  not  certain.  The  proximal  end  of  the  series  is  abbreviated,  as  the 
first  tooth  of  the  index  row  is  opposite  its  first,  and  the  second  opposite 
its  second.  The  proximal  end  of  tlie  series  is  most  elevated,  but  does  not 
project  beyond  the  lateral  plane  of  the  bone. 

Should  the  outer  series  have  embraced  four  teeth,  a  resemblance  between 
the  form  of  this  bone  and  that  of  Ericymba  and  Exoglossum  can  be 
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traced.  This  genus  will,  however,  be  distinguished  from  those  by  the 
entire  want  of  the  lateral  external  ala  common  to  these  and  other  genera 
of  CyprinidsB.    Two  species  are  represented  in  Capt.  King's  collection. 

OlilGOBEIiUS  ARCIFERUS.      CopO  Sp.  UOV. 

Established  on  four  right  and  one  left  pharyngeal  bones,  none  of  them 
with  the  distal  extremity  complete.  The  best  preserved  shows  teeth 
2.  3 — ,  and  there  is  no  indication  of  space  for  a  fourth,  though  its  place 
of  support  is  lost. 

The  proximal  line  is  very  strongly  curved,  and  is  long  and  slender.     Its 

extremity  is  neither  grooved  nor  recurved,  but  slender ;  its  section  would 

be  a  flat  triangle,  the  inner  face  about  equal  to  the  outer.    The  size  of 

the  species  equals  that  of  Diasiichus  macrodon,  the  largest  specimen 

exceeding  any  of  the  latter.     It  is  probably  the  largest  species  obtained 

by  Capt.  King. 

M. 

Length  proximal  limb  No.  1 0.04 

**  "  "       **    2 025 

Depth  near  basis  first  tooth 0065 

Width         *'  *'         0085 

Length  basis  three  outer  teeth Oil 

**  "      two  inner        **     007 

Nos.  9782,  9791,  Catharine's  Creek,  Idaho. 

Oligobelus  laminatus.     Cope  sp.  nov. 

Established  on  a  left  pharyngeal  bone  which  lacks  the  distal  extremity. 
It  differs  from  the  other  species  of  the  genus  in  its  broad.  Hat  proximal 
limb  of  this  bone.  Its  section  is  not  triangular,  but  that  of  a  plate  with 
a  thin  outer  edge. 

Width  limb  just  below  first  tooth 0.008 

Depth     *'        **        **        "       **    004 

The  expansion  continues  to  near  the  proximal  end. 

No.  9791.     Catharine's  Creek,  Idaho. 

SEMOTILUS,  Rafinesque. 

I  have  referred  to  this  existing  North  American  genus  two  species  of 
the  present  series,  without  being  entirely  certain  that  such  reference  will 
be  finally  adopted.  It  is  based  on  the  evidence  of  two  pharyngeal  bones 
of  two  species,  one  of  the  right  and  one  of  the  left  side,  the  former  bear- 
ing four,  the  latter  five  teeth  in  the  larger  series.  Should  the  series  of 
the  other  bone  of  each  prove  to  have  the  same  number  of  teeth  as  the 
sides  preserved,  the  species  will  be  referable  to  two  genei*a,  the  former 
2.4-4.2  to  Ceratichthys,  the  latter  2.5-5.2  to  Gobio,  both  existing  genera. 
To  whichever  of  the  thre'e  genera  the  species  are  referred,  it  remains  to 
be  one  still  in  existence. 

Semotilus  posticus.     Cope  sp.  nov. 
Indicated  by  a  left  pharyngeal  bone,  of  which  the  distal  extremity  has 
been  broken  away.     The  apices  of  the  teeth  of  the  exterior  series  are 
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broken  away,  those  of  the  inner  row  are  perfect.  The  bases  of  the 
former  are  cylindric,  the  latter  are  also  cylindric,  with  conic  crowns. 
Some  fragments  belonging  to  this  or  an  allied  species  present  conic  prox- 
imal teeth,  while  specimens  from  other  collections  couiirm  the  reference 
to  Semotilus. 

The  expansion  of  the  ala  is  very  gradual,  and  projects  anteriorly  rather 
than  outwards.  Hence  the  outer  face  of  the  bone  is  one  oblique  plane 
from  the  bases  of  the  teeth  to  the  edge  of  the  ala.  The  latter  projects 
beyond  the  plane  of  the  inner  margin,  so  that  the  anterior  face  of  the 
bono  is  oblique  also.  The  external  surface  of  the  ala  is  cross-ribbed. 
The  proximal  limb  of  the  bone  is  contracted,  and  slightly  compressed 
near  the  teeth.  Teeth  2.5 —  ;  the  interspace  between  the  inner  pair, 
opposite  the  fourth  of  the  outer  series.  The  bases  of  the  inner  descend 
to  the  inner  anterior  margin  of  the  base  vertically. 

Meas  u  rements .  M. 

Length  of  tooth  series 0.033 

Depth  at  fourth  tooth 019 

**        first         **     ..    Oil 

Width         **  **     0C8j 

Length  inner  tooth OH 

This  chub  was  larger  than  the  common  Eastern  species,  the  S.  rhotheus, 
the  largest  of  the  genus.  The  pharyngeal  bone  indicates  a  fish  of  five 
or  six  pounds  weight.  The  gradual  and  slight  expanse  of  the  ala  of 
this  bone  distinguishes  the  species  from  any  of  the  existing  ones.  Named 
from  the  posterior  direction  of  the  teeUi. 

From  St.  Catharine's  Creek,  Idaho ;  obtained  for  Capt  Clarence  King 
by  J.  C.  Schenk      Smithsonian,  No.  1489. 

Semotilus  baiudii.     Cope. 
Sp.  nov. 

Tiiis  si)ccies  differs  from  the  last  in  the  much  less  expansion  of  the  ex- 
ternal or  alar  margin  of  the  pharyngeal  bone.  It  has  scarcely  any  alar 
prominence  of  the  angle,  which  also  projects  so  little  beyond  the  inner 
margin  as  to  render  the  anterior  or  perforated  surface  almost  transverse. 
Distal  end  of  the  bone  gently  curved ;  proximal  limb  compres.sed  near  the 
teeth.  Teeth  2.4 — ,  those  of  the  inner  pair  opposite  the  third  and  fourth 
of  the  outer  series.  Ba.ses  cylindric  ;  crowns  not  preserved  ;  outer  face 
of  the  bone  with  numerous  foramina  i^enetrating  it  backwards. 

Measurements.  M. 

Length  of  tooth  series 0.021 

Depth  at  third  tooth 01 

AVidth         "         "     00r> 

Depth  at  first       **     008 

From  the  same  locality  and  explorer  as  the  last  species.     No.  1482. 

This  .specii'S  is  dedicated  to  Prof.  Spencer  F.  Baird,  to  whom  the  author 
is  under  greater  obligations  than  to  any  other  man,  in  respect  to  his 
special  pursuits. 
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ANCHYBOPSIS.     Cope. 

Genus  novum. 

This  form,  charjicterized  above,  is  nearly  related  to  several  now  exist- 
ing in  the  rivers  of  the  United  States,  so  far  as  the  pharyngeal  teeth 
serve  as  an  indication.  It  is  well  known  that  they  are  more  signifieant 
than  any  other  part  of  the  skeleton  among  the  Cyprinidaj.  They  are 
arranged  in  one  series  of  five  on  the  right  side,  which  rises  and  stands  on 
a  prominent  basis  superiorly,  as  in  various  genera,  as  Stilbe,  most  Hy- 
bopses,  etc.  This  prominence  is  due  to  the  abrupt  incurvature  of  the 
superior  limb  of  the  bone.  The  crowns  of  the  teeth  are  compressed,  the 
gilnding  face  truncate  a  little  obliquely,  and  with  a  slightly  concave 
transverse  wonn  surface.     Proximal  limb  small. 

In  Hybopsts  the  teeth  are  4-4,  but  in  Hemitremia  Cope,  5-4,  and  quite 
similar  to  those  of  this  genus.  In  Hemitremia^  however,  the  lateral  line 
is  incomplete,  and  coincidence  in  this  point  is  necessary  for  the  reference 
of  the  present  form  to  that  genus.  Imperfection  of  the  lateral  line  is 
not  known  among  the  larger  forms  of  true  Cyprinidae  on  this  continent, 
and  may  not  have  existed  in  this  genus.  The  principal  ground  of  sepa- 
ration from  Hemitremia  is  found  in  the  transversely  compressed  and  very 
short  cfown  of  the  teeth  ;  in  the  latter  they  arc  elongate  and  subcylindric. 
Anehybopsis  is  a  more  typically  herbivorous  form,  and  probably  had 
much  convoluted  intestines,  while  in  Hybopsis  they  are  of  the  short 
carnivorous  type. 

AnCHYBOPSIS  LATU8.      CopC. 

Spec.  nov. 

The  only  species  of  the  genus.  The  pharyngeal  bone  expands  rather 
abruptly  into  a  prominent  ala,  without  angular  outline,  and  which  soon 
turns  into  the  outline  of  the  superior  limb.  Surface  of  ala  with  trans- 
verse grooves  to  margin.  Sizes  of  teeth  4,  8,  2,  5,  1,  the  first  smallest,  and 
with  obtuse,  subconic  crown.  Section  of  proximal  limb  at  base  of  last,  a 
triangle  with  truncate  apex  directed  outwards.  Teeth  directed  inwards  ; 
nutritious  foramina  on  front  of  bone  numerous  and  large. 

Measurements,  M, 

Length  tooth  series 0.026 

**        third  tooth  Oil 

Long  diameter  crown  tooth 0075 

Width  bone  at  third  tooth  (exterior) 016 

**         •*  **  (anterior) 016 

first  tooth  (exterior) 000 


it        (( 


MYLOCY  PRINUS.     Leidy. 

Proceedings  Academy  Natural  Sciences.    Philadelphia,  1870,  p.  70. 

This  genus,  named  by  Leidy,  as  above,  had  been  noticed  by  Dr.  J.  S. 
Newberry*  as  allied  to  ^Mylochilus,  Agass.  Leidy  compares  it  to  the 
carp  and  other  Cypriuoids.    Its  affinities  are  apparently  between  Mylo- 

•  In  Proceedliigg  New  York  Lyceum  Natural  History,  1870.    Copied  Into  Nature,  1870,  p.  3*5. 
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chilus  and  Cyprinus ;  though  it  has  fewer  teeth  than  either,  its  formula 
4 — 4  or  2.4 — 4.2,  being  that  of  the  majority  of  the  existiHg  American  genera. 
According  to  Agassiz,  the  first- named  displays  2.2.5 — 5.2.3  etc.  ;  while  iu 
the  latter  they  are  1.1.3 — 3.1.1,  and  have  concentrically  sulcate  giinding 
surfaces.  In  the  present  genus,  these  surfaces  are  smooth,  except  whei-e 
excavated  by  use.  The  inner  series  is  represented  by  two  rudimental 
teeth,  which  are  often  wanting. 

In  describing  the  pharyngeal  bones  which  belong  to  this  genus,  Leidy 
commits  the  error  of  inverting  them,  calling  the  inferior  extremity  the 
superior,  etc.  The  symphyseal  articulation  of  the  bones  he  then  regards 
as  designed  for  articulation  with  the  cranium,  a  structure  which,  it  is 
needless  to  observe,  has  no  existence  in  this  division  of  Ashes. 

Among  the  numerous  specimens  brought  by  Capt.  King,  I  recognize  at 
least  three  species,  as  follows  : — 

\  Mylocyprinus  JI.OBU8TU8.     Leidy. 

L.  c. 

Teeth  rapidly  diminishing  in  size  upwards,  the  last  with  crown  from 
one-fourth  to  one-sixth  the  area  of  that  of  the  iirst,  and  standing  on  an 
elevated  base  which  projects  upwards.  Alar  margin  expanding  very  grad- 
ually, its  greatest  expansion  generally  below  opposite  to  the  basis  of  the 
first  tooth,  and  considerably  contracted  opposite  to  the  last  tooth.  The 
superior  limb  short,  flat,  abruptly  incurved. 

Eleven  specimens,  of  which  six  belong  to  the  left  side.  They  vary  in 
the  outline  of  the  basis  of  the  teeth  ;  in  most,  it  is  quite  straight,  iu  others 
curved  ;  and,  as  a  consequence,  iu  these  the  superior  part  does  not  form 
such  a  prominent  buttress  as  in  the  first.  A  large  species.  Greatest 
length  of  longest  bone,  0.046  M. 

No.  9702,  Catharine's  Creek,  Idaho. 

A  single  right  pharyngeal  of  large  size  may  indicate  another  species. 
The  tooth  series  is  curved,  and  the  first  tooth  unusually  }^mall.  The 
principal  peculiarity  is  seen  in  the  superior  limb,  which  is  long,  slender, 
and  transverse,  with  a  median  contraction,  and  less  flattening  than  in  the 
other  si^ecimens.     Locality  the  same. 

Mylocypiunus  kingii.     Cope. 

Spec.  nov. 

This  is  represented  by  a  single  right  pharyngeal  bone  of  large  size,  and 
is  distinguished  by  peculiarity  in  the  character  of  its  teeth.  These,  in- 
stead of  diminishing  in  size  upwards,  increase,  so  that  the  fourth  tooth 
is  larger  than  the  first,  instead  of  one-fifth  the  size  as  in  M.  robustus. 
The  second  and  third  are  intermediate  in  proportions.  The  crowns  are 
broad,  transverse  ovals.  The  proximal  limb  of  the  bone  is  short,  and 
gradually  expands  into  the  ala,  whose  greatest  width  is  opjiosite  the 
second  tooth.  The  superior  limb  is  short,  narrow,  and  incurved.  A 
trace  of  basis  for  a  small  tooth  of  an  inner  series. 
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Measurementa.  M, 

Greatest  length  of  bone 0.046 

"  **         dental  series 0.096 

Transverse  diameter  first  tooth 008 

*»  **        third  tooth 009 

"  '»        fourth  tooth 008 

Width  bone  at  second  tooth  (exterior) 017 

"        **  *'  **      (anterior) 018 

Length  proximal  limb 02 

From  the  same  locality  as  the  last.  Dedicated  to  Capt.  CI  irence  King, 
to  whom  science  is  indebted  for  the  survey  of  the  foitieth  parallel,  and 
the  palaeontological  discoveries  incidental  to  it. 

Mtloctpbinus  lonqidens.  Cope. 
This  third  species  of  the  genus  is  repi-esented  by  one  right  pharyngeal 
bone  bearing  the  upper  three  teeth.  It  is  quite  distinct  from  the  species 
already  named,  in  several  points.  The  ala  commences  by  an  abrupt 
expansion  opposite  to  the  middle  of  the  first  tooth,  instead  of  by  a  gradual 
widening  of  the  proximal  limb.  Hence,  in  this  species  the  latter  is  more 
slender  than  in  the  others.  Next,  the  teeth  are  of  nearly  equal  size,  the 
transverse  diameter  of  the  three  being  about  equal,  though  tbe  last  is 
rather  flatter  than  the  others.  Thirdly,  the  teeth  ai'e  more  slender,  the 
length  of  the  shanks  being  much  greater  than  the  long  diameters  of  tbe 
crowns ;  these  measurements  are  nearly  equal  in  the  other  species. 
Lastly,  the  type  of  the  present  species  is  scarcely  half  the  size  of  the 
most  numerous  individuals  of  the  M,  robustus  and  3f.  kingii.  The  basis 
of  the  tooth  series  rises  obliquely  backwards,  as  in  M.  robustus,  and 
within  it  are  the  bases  of  two  small  teeth  of  the  inner  row,  better  devel- 
oped than  in  that  species.  The  diameters  of  the  second  and  third  teeth 
are  equal. 

MensuremenU.  M. 

Greatest  length  right  pharyngeal 0.029 

**  **      tooth  series 018 

**  **      proximal  limb 013 

Elevation  second  tooth 007 

Transverse  diameter  crown 0048 

Width  bone  at  crown  (exterior) 0  115 

**  **  **  (anterior) 013 

From  Catharine's  Creek,  Idaho,  No.  9102.  Capt.  King's  Expedition. 
Collected  by  J.  C.  Schenk. 

SALMONIDJi:. 

RHABDOFARIO.     Cope. 
Genus  novum. 

Teeth  on  the  maxillary  and  mandibular  arches  large,  numerous  ;  teeth 

on  the  vomer,  glossohyal,  and  palatine  bones,  also  well  developed.     Teeth 

with  hollow  crowns  and  plicate  dentine,  which  is  ribbed  on  the  pulp 

cavity,  and  grooved  externally.    Muzzle  and  mandible  sub-equal..    Max- 

A.  P.  8. — VOL.  XI— 41e 
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lUary  bone  much  prolonged,  sub-cylindric,  but  little  compressed  distally, 
bearing,  reduced  teeth  near  its  extremity.  Preorbital  boue  short,  sub- 
orbital narrow.     Inferior  basihyals  as  deep  as  long. 

This  genus  is  nearlly  allied  to  Salmo.  With  no  other  portions  of  the 
animal  than  the  cranial  bones,  the  only  difference  I  discover  is  in  the 
fonn  of  the  maxillai*y  bones,  which  are  subcylindric  or  rod-like,  instead  of 
flat  or  laminifomi,  as  in  Salmo.  At  the  extremity,  though  flat,  they  are 
still  narrow,  and  I  do  not  find  surface  of  attachment  for  the  supernumer- 
ary bone  of  Salmo. 

Rhabdofabio  lacustris.    Cope. 

Species  nova. 

This  fish  is  represented  by  a  large  part  of  the  cranium,  including  all 
anterior  to  the  middle  of  the  orbits  above,  to  the  metapterygoid  medially, 
and  to  the  posterior  part  of  the  dentary  below.  Both  dentaries  remain, 
but  the  premaxillary  and  maxillary  of  one  side  only  are  preserved.  There 
are  separate  portions  of  the  maxilla i*y  bone,  of  four  other  individuals,  and 
mandibular  and  palatine  of  one.  These  indicate  a  salmon  of  the  average 
size  of  the  migratory  marine  species,  Salmo  sular. 

The  cranium  has  been  compressed,  but  apparently  not  depressed,  so 
that  the  plane  of  the  muzzle  from  the  frontal  bones  is  perhaps  nearly  pre- 
served. In  its  present  condition  the  profile  descends  veiy  gi*adually,  and 
the  muzzle  has  an  acuminate  form.  The  frontals  are  ornamented  by 
numerous  grooves  which  radiate  anteriorly,  and  are  more  numerous  me- 
dially. The  premaxillaries  are  subvertical,  or  roof  shaped,  and  their 
broad  lateral  face  is  prolonged  well  backwards — to  opposite  the  fifth 
mandibular  tooth.  The  distal  part  of  the  maxillary  and  the  dentary  are 
striate-grooved,  the  latter  obliquely  downwards.  The  extremities  of  the 
dentaries  are  rugose,  and  emarginatc  in  profile.  They  are  not  produced 
or  recurved  at  the  symphysis,  and  the  latter  is  not  co<)ssified  in  the  speci- 
men. The  anterior  extremity  of  the  premaxillary  is  lost,  but  the  remain- 
ing portion  supports  five  teeth.  There  are  seventeen  on  the  i)art  ol  the 
maxillary  preserved,  three  inOM.Ol.  There  are  14-15  on  the  dentary, 
two  in  0  M.Ol.  The  palatine,  vomerine  and  the  glossohyal  teeth  are  a 
little  smaller  than  the  dentaries,  and  more  as  the  maxillaries.  All  the 
teeth  have  swollen  bases,  with  a  plurodont  attachment.  The  crowns  are 
cylindric,  acute,  and  on  the  lateral  bones,  incurved. 

Measurements,  3f. 

Length  of  the  tooth  series  of  the  dentary 0,092 

Depth  of  symphysi 018 

Depth  pterygoid  and  palatine  at  last  mandibular  tooth 027 

Depth  premaxillary  at  middle 018 

Length  crown  of  a  mandibular  tooth 008 

Width  of  half  frontal  bone  at  nares 014 

*'      suborbital 0085 

The  preorbital  region  is  occupied  by  a  bone  somewhat  T-shaped,  the 
vertical  limb  spatulate,  directed  downwai*ds  and  foi-wards,  with  grooved 
margins.    Suborbital  with  rough  marginal  face. 
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This  specimen  was  found  by  J.  C.  Sclienk  for  Capt.  Clarence  King,  at 
Castle  Creek,  Idaho.  No.  9790  Smithsonian  Collections.  The  other 
specimens  are  from  Catharine's  Creek,  Idaho ;  Nos.  9785 — 978G.  A  por- 
tion of  a  maxillaiy  of  one  of  these  forms  indicates  a  fish  half  as  large  again 
as  the  one  above  described. 

Gekekal  Observations. 

The  six  genera  of  fishes  above  described,  present  interesting  relations 
to  existing  ones.  One  of  them,  Semotilus,  is  recent,  while  three  are 
closely  allied  to  existing  genera;  viz.  :  Rhabdofario,  Anchybopsis,  and 
Oligobelus.  Distichus  and  Mylocyprinus  are  less  nearly  related  to  living 
genera.  The  five  representing  the  Cyprinid»  can  be  referred  to  the 
groups  into  which  the  existing  members  of  the  family  fall ;  thus  Semotilus 
and  Oligobelus  are  carnivorous,  and  Anchybopsis  and  Mylocyprinus 
herbivorous  and  molluscivorous.  Accompanying  these  fossils  are  three 
species  of  the  recent  genus  Astacus,  (A.  subgrundialis,  etc  )  which  I  de- 
scribe in  the  Proceedings  of  the  American  Entomological  Society  for  1870. 

The  molluscs  of  this  foi*mation  have  already  been  described  by  F.  B. 
Meek,  and  they,  like  the  fishes,  determine  it  to  be  lacustrine  and  fresh, 
as  already  stated  by  Prof.  Newberry.  The  species  ai-e  stated  by  Meek  * 
to  be  distinct  specifically,  and  in  some  cases  generically,  from  all  others 
hitherto  described  from  the  West.  Leidy  obsei-ves,!  that  Mammalian 
Remains  received  from  Capt.  Kfng's  expedition  include  portions  of  Mas- 
todon mirificus  and  Equus  excelsun,  which  indicate  an  age  similar  to  that 
of  the  bad  lands  of  the  Niobrara,  which  Hayden  calls  Pliocene. 

The  remains  described  in  this  paper  furnish  few  means  of  determining 
the  age  of  the  deposit.  There  is,  however,  a  great  probability  of  their 
being  later  than  Miocene,  and  nothing  to  conflict  with  their  determixiation 
as  of  Pliocene  age. 

It  may  be  added  that  numerous  portions  of  skeletons  of  fishes  remain, 
to  be  identfied,  in  Capt.  King's  collection 

ON  THE  ADOCIDiE. 

BY  E.   D.   COPE. 

ADOCUS.    Cope. 

Proceed.  Acad.  Nat.  Sci.,  Phila.,  1808,  285.  Proceed.  Amer.  Philbs.. 
Soc.,  1870,  295 ;  Transac.  Am.  Phil.  Soc.,  1869,  232. 

Additional  material  enables  me  to  add  important  characters  to  this 
genus,  acd  to  define  its  position  with  something  like  precision. 

In  the  first  place  I  find  that  it  possesses  a  lai*ge  intergular  plate.  This 
I  have  verified  on  A.  beatus  and  A.  syntheticufs  sp.  nov.  Having  also 
perfect  xiphisternal  bones  of  these  two  species,  I  can  show  that  there  is 
no  sutural  attachment  for  the  pelvic  bones.  The  coexistence  of  these 
two  characters  has  been  hitherto  universal,  and  the  present  deviation 
from  it  is  a  point  of  mcich  interest.    Instead  of  sutural  surfaces,  there 

*  Proc.  Acad.  Nat.  Scl..  Phila.,  Io70,  56. 
1 1.  c.  1870, 67. 
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is  an  obtuse  ridge  corresponding  to  the  pubis,  and  a  knob  answering  to 
the  extremity  of  the  ischium,  both  more  prominent  than  is  usual  in 
genera  of  Emydidse. 

This  exceptional  combination  of  characters  points  to  the  propriety  of 
separating  Adocus  as  the  type  of  a  family  equally  distinct  from  the 
Emydidffi  and  the  Hydraspididse,  to  be  called  the  AdocidsB. 

Further  characters  of  the  genus  have  been  aheady  pointed  out  in  the 
later  essays  above  quoted.  They  are :  the  free  lobes  of  the  plastron 
narrowed  and  shortened,  furnishing  extensive  posterior  and  anterior 
entrances  t<i  the  carapace.  A  series  of  intermarginal  scuta  on  the  bridge. 
Costal  capitula  reduced  or  wanting. 

No  recent  or  even  tertiary  form  of  the  Testudinata  has  yet  been  dis- 
covered, which  possesses  the  remarkable  combination  found  in  this  genus, 
and  I  think  it  must  be  regarded  as  a  generalized  group,  and  as  such  of 
much  interest  to  tlie  student  of  pala)ontology. 

The  determination  of  the  presence  of  the  intergular  plate  in  this  genus 
enables  me  to  isolate  from  it  the  Buptemys  of  Leidy,  which  is  otlierwise 
very  similar.  This  being  the  case,  there  is  reason  to  believe  that  the 
latter  is  a  Tertiary  genus,  and  not  Cretaceous  one,  as  I  had  before  been 
inclined  to  suspect.        • 

The  species  then  are  : 

T.  With  mesosternura  deeply  received.  ^ 

Plastron  very  thick.  A.  pectoralis. 

Plastron  thin.  a.  pravus. 

II.  With  transverse  niesostemnm. 

«.  Posterior  lobe  of  plastron  contracted,  long  as  wide. 
Plastron  of  medium  thickness.  a.  beatus. 

««.  Posterior  lobe  broader  than  long,  rounded. 
Plastron  thick,  sparsely  punctate.  a.  SYNxnETicrs. 

Plastron  thin,  closely  punctate.  a.  agilis. 

Adocus  syktiieticur.     Cope. 

Spec.  nov. 

Established  on  a  plastron  which  lacks  the  mesosternal,  one  episternaU 
and  one  hyposternal ;  also  on  a  marginal  bone  from  the  bridge,  two  im- 
perfect costal  bones,  proximally  complete,  and  some  smaller  fragments. 

The  bones  of  the  plastron  present  that  oblique  junction  of  element 
with  element  diagonally  across  the  point  of  crossing  of  longitudinal  and 
transverse  sutures,  as  has  been  observed  in  all  the  species  of  the  genus, 
except  A.  pcctoralis.  Thus  the  right  hyposternal,  besides  the  usual  union 
with  the  left,  presents  a  considerable  suture  for  the  left  hyposternal,  and 
a  lesser  one  for  the  left  xiphisternal.  The  median  dermal  suture  does  not 
coincide  with  the  osseous  behind  the  hyosternal  bone  ;  but  it  is  consider- 
ably to  the  left  of  it,  dividing  the  xiphisternal  bones  une<iually.  The 
osseous  suture  is  irregular  and  undulating.  The  hypo-xiphisternal  suture 
extends  abruptly  backwards  near  the  margin  of  the  plastron.  This 
margin  behind  the  groin  is  thinned  rather  abruptly,  with  a  margimil 
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groove  inside  near  the  bridge,  but  it  descends  abmptly  at  the  median 
xiphisternal  suture  behind.  The  anterior  extremity  of  the  plastron  is 
rather  broadly  truncate,  but  little  excavated,  and  with  thick  margin.  The 
form  of  the  mesostemum  is  easily  made  out,  from  the  fact  of  the  pres- 
ervation of  at  least  one  of  all  its  corresponding  marginal  sutures.  Its 
antero-posterior  length  is  at  least  .75  less  than  its  transverse.  It  had  no 
posterior  median  process  or  spine,  as  in  many  Emydes. 

As  regards  the  scuta,  the  femoro-aual  suture  is  directed  backwards  out- 
wardly; the  abdominal  scuta  are  the  longest.  The  pectorals,  instead  of 
narrowing  medially,  as  in  most  Cryptodira,  widen  interiorly,  their  com- 
mon anterior  apex  being  on  the  mesostci*nal  bone.  The  gulars  are  much 
reduced  by  the  large  intergular;  each  forms  a  spherical  triangle — the 
apex  outwards,  the  suture  with  the  humeral,  concave.  The  intergular  is 
marginal,  behind  as  wide  as  before,  and  convex ;  each  half  .66  wide  as 
long. 

The  plastron  is  everywhere  quite  thick  medially,  but  less  so  than  in  the 
A.  pectoralis.  The  superior  surface  of  the  xiphisternal  bone  presents  a 
curved  ridge  in  the  position  of  the  pubic  scar  of  the  Pleurodira,  which  is 
nearer  the  margin  than  either  suture,  and  slightly  curved  backwards.  A 
marked  sublongitudinal  depression  is  seen  between  it  and  the  median 
suture.  Near  the  latter,  more  than  one-fourth  its  length  from  the 
margin,  thus  farther  from  the  latter  than  in  Taphrosphyssp.,  is  a  smooth, 
low  knob  corresponding  to  the  ischium. 

The  posterior  lobe  of  the  plastron  is  broad  and  regularly  rounded,  re- 
sembling thu9  the  A.  agilis.  In  the  latter  the  pelvic  ridges  are  scarcely 
developed  at  all,  and  the  bone  is  everywhere  thinner. 

The  axillary  margin  within  presents  a  strong  ridge,  which  becomes 
elevated  as  it  rises  with  the  axillary  internal  buttress  of  the  carapace. 
This  ridge  is  much  weaker  in  A.  beatus  and  the  other  species.  The  ex- 
ternal surface  of  the  bones  is  studded  with  impressed  dots,  which  are 
separated  by  intervals  posteriorly,  but  on  the  cpisternal  bone  are  con- 
tinent, leaving  the  surface  rugose  with  small  elevations.  The  sculpture 
differs  from  that  of  A.  agilis  in  being  minuter,  less  distinct,  and  not  dis- 
posed in  regular  rows.  The  fragment  of  the  bridge  displays  the  axillary 
and  part  of  the  anterior  intei-marginal  plate.  The  former  extends  con- 
siderably in  front  of  exterior  to  the  axillary  notch';  the  latter  can  only 
be  compared  with  the  same  in  A.  pectoralis,  as  it  is  not  preserved  in  the 
A.  agilis.  It  is  relatively  broader  than  in  the  foimer,  and  with  less 
oblique  anterior  border ;  the  exterior  angle  which  joins  the  suture  of  the 
marginal  is  situated  more  anteriorly.  A  considerable  extent  of  a  mar- 
ginal Fcutum  of  the  bridge  is  preserved.  Its  transverse  exceeds  its  longi- 
tudinal extent,  and  its  anterior  margin  is  regularly  convex. 

One  costal  presents  a  rudiment  of  capitulum  ;  the  other  none. 

M. 

Length  of  plastron 0.484 

Width  "  to  first  marginal  of  bridge 0.33 

Width  posterior  lobe  at  groin 0.23 
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M. 

Length  posterior  lobe  from  groin 0. 155 

**        median  suture  epistemal 0.038 

**        mesosternal 0.07 

Width  "  0.095 

Thickness  hyostemal  behind  medially 0.015 

**        hyposternal  **  0.020 

Width  intergular  scute O.OoS 

Length  gular  (antero- posterior) 0.003 

**      caudal  sentum 0.083 

Width  costal  proximally  No.  1 0.038 

**        **  **  No.2 0.055 

This  fine  species  was  discovered  by  my  friend,  J.  C.  Voorhecs,  in  the 
upper  bed  .of  cretaceous  green  sand,  at  Baniesboro,  N.  J.  This  gentle- 
man is  well  known  as  the  pi-eserver  of  the  unique  and  invaluable  fossil  of 
the  Lcelaps  aquilunguis, 

ZYGORAMMA.    Cope. 

Genus  novum  familisB  ?  Adocidarum. 

Marginal  bones  of  the  carapace  united  \ii  h  the  costals  by  both  suture 
and  gomphosis  :  the  suture  existing  on  the  free  maiginals,  as  well  as  on 
those  of  the  bridge,  the  gomphosis  inferior  to  and  more  distal  than  the 
suture.  Hyposternals  uniting  with  the  marginals  only,  by  gomphosis. 
Dermal  scuta  distinct. 

This  genus  is  represented  by  a  single  sj  ccios,  which  has  left  us  but  few 
remains.  These  do  not  furnish  positive  indications  for  its  reference  to 
the  Cryptodire  or  Pleurodire  divisions.  The  mode  of  union  of  the  plastron 
and  carapace  is,  however,  much  more  likely  that  of  the  Emydes  and 
Adoci  ;  and  I  therefore  suspect  it  to  be  Cryptodire.  The  character  of  its 
sculpture  is  also  that  of  the  last  named  genus,  rather  than  of  Taphrosphys. 

Zygoramma  striatula.     Cope. 

Sp.  nov. 

Represented  by  five  marginal  bones,  three  incomplete  costals,  and  both 
hyposternals  with  their  external  margins  broken  off.  These  bones  indi- 
cate a  species  of  light  and  elegant  construction.  The  hyposternals  ai*e 
thin,  and  of  nearly  equal  thickness  transversely.  Their  sutures  are  very 
coarse,  and  present  but  little  inegularity  at  an  intersection,  in  those  of 
opposite  comers,  excluding  the  other  pair  from  contact,  as  is  usual  in 
Adocus  sp.  The  gomphosis  of  the  hyposteinal  rises  very  obliquely.  The 
posterior  lobe  of  the  plastron  has  an  acute  margin,  which  continues  as  an 
angle  beyond  the  inguinal  notch  anteriorly.  The  fracture  of  the  surface 
prevents  my  ascertaining  the  existence  of  a  series  of  intermargiiial  scuta. 
The  suture  between  the  femoral  and  abdominal  scuta  divides  the  hypo- 
sternals about  equally. 

The  marginals  at  and  near  the  bridge  arc  nearly  twice  as  deep  as  long. 
The  posterior  of  the  bridge  is  gently  convex,  with  the  margin  a  little 
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recurved.  The  two  following  (posterior  to  the  bridge),  are  nearly  plane 
without  recurved  margin,  which  is  slightly  prominent  at  the  point  of 
contact  of  the  dermal  suture  of  the  marginal  scuta.  The  posterior  mar- 
ginal bones  are  concave  superiorly,  the  margin  not  otherwise  recurved. 
These  marginals  are,  as  usual,  thickened  underneath  beyond  the  proximal 
suture  ;  and  into  this  the  fi-ee  end  of  the  rib  is  inserted  into  a  deep,  oval 
pit.  On  the  terminal  marginals  of  the  bridge  the  pit  is  more  distal,  and 
round.  The  free  end  of  the  rib  springs  from  the  costal  bone  at  the 
suture,  and  its  length  varies  from  an  inch  to  a  half  an  inch.  The  pit  for 
the  hyposternal  is  chiefly  in  the  last  bridge  marginal,  partly  in  the  first 
free  marginal.  It  extends  along  the  edge  of  the  inner  thickening,  as  the 
latter  descends  on  the  bridge. 

The  sculpture  of  the  costal  bones  consists  of  longitudinal  shallow 
grooves,  which  are  more  or  less  confluent  (they  are  thus  transverse  to  the 
costal  axis).  On  the  marginals,  the  same  ornamentation  is  varied  by  the 
grooves  being  impressed  punctate ;  behind  the  dermal  suture,  they  are 
directed  slightly  upwards  ;  anterior  to  it,  they  rise  more  obliquely.  On 
the  posterior  marginals,  they  are  still  more  oblique.  The  sculpture  of 
the  plastron  is  obliterated. 

Inguinal  width  of  plastron 0.124 

Length  hyposternal 08 

First  free  posterior  marginal  width 067 

**  •*  **        length - 046 

"  **  **       greatest  thickness Oil 

Corresponding  costal,  width 037 

**  **      thickness 0045 

From  the  upper  bed  of  cretaceous  green  sand,  Burlington  County,  New 
Jereey.    Discovered  by  my  friend,  Judson  C.  Gaskill. 
The  size  of  this  species  is  about  that  of  a  snapping-tortoise  (Chelydraj. 

HOMOROPHUS.    Cope. 

Genus  novum  Adocidarum. 

Costal  capitula  wanting  or  rudimental.  Vertebral  bones  of  the  canw 
pace  co-ossifled  with  the  costals,  sometimes,  outlined  on  the  inner  surface, 
where  they  appear  to  be  lanceolate  in  fonn.  The  original  costo- vertebral 
suture,  when  traceable,  very  oblique  ;  the  superior  face  of  the  vertebral 
much  wider  than  the  inferior.  Vertebral  scuta  often  narrower  than  the 
supposed  outline  of  the  vertebral  bones ;  on  the  posterior  portions  of  the 
carapace  wanting. 

This  genus  is  evidently  allied  to  Adoeua  by  the  character  of  its  costal 
capitula,  but  not  having  the  episternal  nor  xiphistenial  bones,  nor  the 
outer  part  of  the  median  stemals,  I  cannot  add  other  points  of  resem- 
blance or  difference.  The  coossiflcation  of  carapacial  elements  is  without 
parallel  in  the  order,  and  the  form  of  the  vertebral  bones  prior  to  this 
unioDy  probably  at  an  early  period  of  life,  was  very  peculiar.    Their 


Cope.]  ^'^^  [Dec.  2, 

transverse  section  would  be  that  of  a  broad  wedge  with  slightly  truncate 
inferior  apex.  The  neural  spine  lamina  is  attached  in  a  strong  inferior 
groove  of  these  pieces.  The  groove  becomes  wide  and  shallow  posteriorly. 
At  the  extremity  of  the  vertebral  series  there  are  two  isolated  rugose 
elevations,  perhaps  for  the  last  neural  spines.  On  each  side  of  the  last 
a  shallow  concavity  marks  the  point  of  contact  of  the  ilium. 

HoMOROPirus  IN8UETU8.    Cope. 

Species  nova. 

The  mesostemal  bone  is  joined  by  an  openly  concave  sutural  margin  of 
the  hyosternals  on  the  lower  surface.  On  the  superior  face  the  sutural 
margins  are  straight,  projecting  further  posteriorly  and  forming  an  obtu8e 
angle.  The  pectoro- abdominal  dermal  suture  crosses  the  hyosternals  near 
their  middle  ;  the  abdomino-femoral,  which  is  rather  obscure,  at  the  pos- 
terior third. 

The  superficial  sculpture  of  cai-apace  and  plastron  is  destroyed.  The 
inferior  surface  of  the  costal,  displays  a  marked  concavity  exterior  to  the 
position  of  the  rudimental  costal  capitulum.  The  curvature  of  the  costals 
is  well  marked.  When  separated  from  each  other,  a  fine  sutural  face 
forms  the  inferior  third  of  the  thickness,  i\\e  superior  two-thirds  being 
fracture  only.  There  are  three  vertebral  dermal  scuta  more  or  less  com- 
pletely preserved.  The  outline  is  coflin-sha])ed  anteriorly ;  in  one  the 
lateral  margins  are  convex,  in  another  concave,  and  then  expanding  again 
posteriorly,  the  whole  being  fiddle  shaped  (panduratus).  The  two  pos- 
terior costal  scuta  meet  on  the  middle  line,  and  the  last  pair  embraces  a 
pygal  which  is  elliptic  in  front. 

The  shell  is  every  where  stout,  and  excessively  thick  ;  neither  hypo  nor 
hyosternals  being  tliickened  medially.  The  left  liyosternal  joins  the  right 
hyposternal  at  the  intersection  of  the  sutures. 

M. 

Length  liyosternal  on  median  suture 0.00."> 

•*        hyposternal     **  ''        105 

Thickness         *'  **  *' 015 

**  median  costal  proxinially 01 1 

**  anterior  vertebral 014 

Length  '•  **       00 

Width  do.  anteriorly 0285 

**         **     posteriorly 91 

**    anter.  vertebral  scute  anteriorly 035 

Length'*  **  **  ''         06 

The  free  edge  of  the  hyposternal  is  thinned  to  an  edge  rather  abruptly. 
The  last  distinct  vertebral  scutum  is  wider  than  the  others,  a  costal  suture 
going  off  near  its  posterior  margin. 

The  slight  enclosure  of  the  mesosternal  bone  gives  the  plastron  a  re- 
semblance to  those  of  Adocus  syntheticus,  /I.  beatus,  and  A.  agilis.  The 
last  is  much  thinner  ;  the  second  difters  entirely  in  the  characters  of  the 
vertebral  scuta,  &c.     It  is  neai-er  the  A.  syntheticus,   but  besides  the 
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generic  differences  in  the  carapace,  the  abdomino-femoral  dermal  suture 
01*08868  at  the  posterior  third  of  the  hyposternal  bones,  instead  of  at  their 
middle,  as  in  the  Adocus  synthcticus. 

This  species,  like  tlie  last^  was  found  in  the  upper  bed  of  the  Cretaceous 
f^reeu  sand,  at  the  works  of  the  Pembertou  Marl  Company,  New  Jersey, 
by  Judson  C.  Gaskill,  the  director.  The  name  of  this  gentleman  fre- 
quently occurs  in  my  contributions  to  the  paleontology  of  the  Cretaceous, 
and  I  take  the  present  opportunity  of  e}(pi*essing  my  indebtedness  for  the 
constant  liberality  with  which  he  has  aided  in  the  advance  of  the  science. 
Without  his  attention  to  and  enlightened  interest  in  the  subject,  many 
interesting  points  in  the  history  of  the  life  of  the  Cretaceous  periods 
would  not  have  come  to  light.  Those  desirous  of  seeing  one  of  the  fine 
sections  of  the  middle  marl  bed  to  be  found  in  the  state,  will  be  repaid  by 
a  visit  to  the  opening  made  under  the  direction  of  Mr.  Gaskill. 

EIGHTH  CONTRIBUTION  TO  THE  HERPETOLOGY  OF 

TROPICAL  AMERICA. 

Bead  before  the  A.  P.  S.,  September  16,  1870. 

By  E.  D.  Cope. 

The  materials  whoso  examination  has  furnished  the  following  addi- 
tions to  zoological  science,  consist  of  four  collections.  These  are,  first : 
one  from  Pebas,  Equador,  on  the  Amazon,  from  John  Hauxwell;  second, 
that  made  by  Prof.  Agassiz,  of  the  Thayer  Expedition  to  Brazil;  third,  a 
collection  from  Turk's  Island,  West  Indies,  obtained  from  Prof.  Adrian  J. 
Ebell;  and  foui-thly,  a  small  collection  made  by  Dr.  R.  E.  van  Rijgersma 
at  St.  Eustatin. 

The  first  collection  furnished  tlie  following  species  in  addition  to  those 
already  determined  by  me  from  the  same  locality,  in  two  papei*s,  viz:  in 
Proceedings  Ac.  Nat.  Sciences  1868,  96,  and  do.  of  the  American  Philo- 
sophical Society  1869,  156. 

OPHIDIA. 
Ei*ythrolamprus  ajsculapii. 

Lygophis  nicagus.  Cope,  Proc.  Ac.  Nat.  Sci.  Phil.  1868,  p.  132. 
Oxyrhopus  petolarius,  var.  G.  (Giinther) 
Oxyrhopus  plumbeus.     L. 
Xenodon  angustirostris?  Peters.  * 

Hydrops  callostictus,  Giinth.,  Ann.  Mag.  N.  H.     tab. 
Hehcops  chrysostictus.  Cope,  {Tachynectes)  Pr.  A.  N.  S.  Phil.  1862,  71. 
Thrasops  ahaetulla.     L. 
Rhinobothryum  lentiginosum  Scopoli. 

LACERTILIA. 
Anolis  nasicus. 
Polychrus  marmoratus. 
Doryphorus  castor,  Cope,  sp.  nov. 
Hyperanodon  ochrocoUaris  Spix. 
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BATRACIIIA. 

Hyla  polytaenia,  Cope,  Proceed.  Am.  Philos.  Soc.  1809,  104. 
Ilylti  leucopliyllata  Beii-eis  var.  triangulum  Gthr  ;  see  Cope,  I.e.  p.  150. 
Hypsibcas*  puiictatus  Daud.  Dum.  Bibr.  etc.     Of  a  pink  color  in  tlie 
yellow  dots,  in  life. 

Il5T)8iboas  hypselops.  Cope,  sp.  nov. 

Ilypsiboas  lancifomiis,  Coi)e,  sp.  nov. 

Scytopis  (Dryomelictes)  aurantiacus  Dandiu. 

Pithecopus  tonioptornus,  Cope,  Proc.  Acad.  Nat.  Sci.  1808,  112. 

Pithecopus  tarsius,  Cope,  1.  c,  113. 

Phyllomedsa  sclerodenna,  Cope,  1.  c.  112  ;  very  large  examples. 

Coecilia. 

HiPSIBOAS  HYPSELOrS,  CopC,  Sp,  flOV. 

Of  the  group  of  11.  crepitans  Wied.  The  fingei*s  are  not  webbed  beyond 
the  basis  of  the  proximal  phalanges,  except  perhaps  on  the  external  one. 
When  the  ami  is  extended,  they  reach  a  trifle  beyond  the  groin.  The 
hind  limb  extended  brings  the  heel  a  little  beyond  the  muzzle.  The 
general  fonu  is  slender  ;  the  head  broad  and  flat.  The  canthus  rostral  is 
is  distinct,  but  vei*y  concave,  and  the  rostrals  prominent  on  a  narrow 
truncate  muzzle.  The  outline  of  the  head  is  rather  acuminate  to  the  apex, 
intermediate  in  form  between  II.  ci'epitans  and  H.  boans.  The  eyes  are 
very  large  and  prominent,  entering  only  1.5  times  in  the  i-ather  elongate 
muzzle.  The  tympanum  is  small,  one-third  the  orbit  in  diameter  and  one- 
half  the  interorbital  width.  Dermal  free,  margins  none  ;  a  slightly  promi- 
nent fold  on  the  elbow  and  spur  on  the  heel,  only  a  prominence  on  the 
other.  Skin  above  smooth.  Digital  dilatations  hardly  .50  diameter  of 
tympanic  membrane. 

Color,  above  bright  chestnut  brown,  below  pale  violet ;  no  marks  on  the 
head  or  back.  Upper  arm  of  the  same  color,  as  is  a  band  on  superior  face 
femur.  Front  and  back  of  femur,  sides  .GO  of  distance  to  axilla,  and  intero- 
anterior  face  of  tarsus  and  metatarsus,  with  vertical  black  bands.  They 
are  very  distinct  and  wider  on  the  front  than  the  back  of  the  femur ;  the 
latter  connect  faintly  above.  Three  or  four  faint  crossbars  on  tibia  above. 
Two  black  spots  on  back  of  brachium,  and  one  or  two  on  front  of  ante- 
brachium. 

Vomerine  tooth  series  arched  as  in  other  species,  tongue  broad.  Ostia 
pharyngea  very  small,  one-fourth  choaniD. 

Length  of  head  and  body,  Oni.  050  ;  of  hind  limb,  .091m  ;  of  foot  .OSSm; 
of  tarsus  .03  ;  width  of  jaws  below  tympanum  .02  ;  length  from  siinie 
point  (axial)  .010. 

The  acuminate  muzzle,  larger  eye,  and  anterior  femoi*al  bars,  distin- 
guish this  from  the  H.  crepitans.  The  same  characters  separate  it  from 
II.  indris,  with  the  additional  ones  of  smaller  tympanum  and  larger  limbs. 

From  Pebas  Equador,  Jno.  llauxwell's  collections. 

*The  name  of  the  allied  genus  Cinelidium,  Jonrn.  Ac.  N.  Set.  Id67, 200,  having  been  naed  before 
for  a  valid  genus  of  plants,  I  propose  to  change  It  to  Clncloscopus. 
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Hypsiboas  ihdris,  Cope. 

Journ.  Ac  Nat.  Sci.  Phila.  1867,  201. 

This  species  with  the  small  feet  and  dilations  of  the  H.  crepitans,  exliibits 
the  broader  head  of  tlie  H.  leprieurii  type,  with  the  vomerine  series  in- 
curved anterioriy  as  in  the  majority  of  species  of  the  genus.  The  spur 
on  the  thumb  is  smaller  than  in  any  species  of  the  genus  in  the  single 
specimen  at  our  disposal,  and  the  antebrachial  and  tarsal  folds  are  distinct. 
Gular  region  smooth.  There  is  a  cross  band  between  the  eyes  darker  than 
the  ground  color;  the  femora  are  crossed  above  by  broad,  rather  indistinct 
cross-bands  very  different  from  those  on  the  posterior  face,  and  similar  to 
those  on  the  tibia  ;  in  II.  circumdatus,  the  same  narrow  black  bands  are 
continued  from  behind  to  the  front  of  the  tarsus,  without  interruption. 
Indistinct  brown  markings  on  the  labial  regions. 

The  shorter  hind  limbs,  distinguish  tins  species  from  the  H.  crepitans. 

Habitat  Surinam  Hering.    Mus.  Academy  Nat.  Science,  Philada. 

Hypsiboas  circumdatus,  Cope. 

Journ.  Ac.  Nat.  Sci.  Philada.  1807,  201. 

Breadth  of  cranium  at  tympanum  equal  from  end  muzzle  to  opposite  mid- 
dle line  of  humerus  ;  cauthus  rostralis  little  marked,  concave.  Sacral 
width  twice  in  coccyx,  three  times  from  articulation  of  latter  to  opposite 
outher  canthus  of  eyes.  Tympanum  two-thirds  occular  opening.  Vom- 
erine series  width  divergent,  oblique,  scarcely  curved  ;  palmation  of  band 
to  middle  antepenultimate  of  foot  to  origin  of  penultimate  phalange  of 
longest  toe.  Thumb  an  incurved  unusually  elongate  osseous  spur.  Areol- 
ations  wanting  on  the  breast,  upper  and  under  lip  indistinctly  yellow 
margined.  Femoral  bands  ten,  blackish,  veiy  narrow  and  nearly  sur- 
rounding the  leg  :  seven  broader  cross  the  tibia. 

This  species  differs  from  the  H.  palmata  in  its  much  shorter  palmation, 
smaller  size  and  different  coloi-ation  ;  from  the  H.  crepitans,  in  its  stouter 
fonn,  and  much  stouter  feet  and  hands,  and  different  coloration,  compar- 
ative measurements  given  under  the  head  of  the  latter  exhibit  this. 

Habitat,  Brazil,  no.  Mus.  Compar.  Zoology,  one 

specimen. 

The  thumb-spur  of  this  species  is  more  striking  than  in  any  other  of  the 

l^euus. 

H.  crepitans  and  H.  circumdatus. 

»n  I'ne  In  Mne 

End  muzzle  to  end  coccyx 2           8  2           8 

do        do          origin  coccyx 1            5.75  1            0.75 

do       do         poster,  marg.  tympanum                8.5  10 

Width  cranium  at  latter  point 9.5  11.25 

From  muzzle  to  opps't  outer  canthus  eyes                8  4 

Anterior  extremity 1            5,5  1            0.25 

Carpus  and  longest  digit 8.5  9.25 

Posterior  extremity 3          10.25  4           9.25 

Tibia 12  15 

Tarsus 8.5  10 

Metatarsus  and  longest  digit 10  18.25 

The  three  species  just  described  have  the  palmation  of  the  toes  extend- 
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ing  to  the  base  of  the  third  phalange.     In  H.  fascia  tus  Gthr.  the  web  only 
extends  to  the  base  of  the  second. 

Hypsiboab  lanciformib,  Cope.    Sp.  rwv. 

This  is  a  large  species  of  the  H.  boans  group.  It  is  characterized  by  its 
elongate  acuminate  head,  with  nearly  straight,  sharp  canthus  rostralis  and 
vertical  concave  loreal  region.  Eyes  prominent,  large,  their  diameter 
twice  in  length  of  muzzle,  equal  to  interorbital  width,  and  not  quite  twice 
the  diameter  of  the  membranum  tympani.  A  prominent  dermal  fold  pro- 
ceeds from  it,  overhanging  the  tympanum,  to  near  the  middle  of  the  side; 
its  margin  is  roughly  glandular.  No  dermal  margins  nor  spurs  on  the 
limbs.  Fingers  not  webbed  beyond  the  metacarpals  ;  reaching  when  the 
limb  is  extended,  to  the  hind  face  of  the  femur.  Hind  limbs  very  long, 
the  muzzle  making  the  second  third  of  the  extended  tibia.  Web  extend- 
ing to  the  end  of  the  second  phalange  of  the  fourth  toe  of  the  foot.  Ostia 
pharyngea  small,  one-fifth  of  the  very  large  choanaB.  Tongue  oval,  longer 
than  wide.  Vomerine  teeth  forming  two  angulate  series,  the  two  short 
limbs  of  the  angle  uniting  on  the  median  line,  without  interruption. 
Finger-dilatations  large,  not  quite  half  the  tympanum  in  diameter. 

Color,  bright  chestnut  brown  above  and  on  the  sides,  shading  into  smoky 
in  the  groin.  The  whole  under  surface  a  dark  maroon.  A  black  band 
passes  from  the  end  of  the  muzzle,  as  wide  as  the  loreal  region,  tli rough 
the  eye  and  tympanum  to  along  the  axilla.  Upper  lip  with  a  broad  yellow 
band,  interrupted  on  the  i)remaxillary  apex,  and  continued  a  short  dis- 
tance in  front  of  the  canthus  oris  on  the  mandible.  No  cross  bars  or 
bands  on  the  sides  or  limbs ;  femur  behind  and  before,  smoky  maroon. 
A  few  irregular  scattered  dots  on  the  back,  and  an  indistinct  scries  of 
fourteen  brown  cross  bands  on  the  back  and  head.  Dilatations  of  the 
three  inner  fingers  yellow  above.  Length,  head  and  body,  0m.087;  of 
hind  limb  .158m.  ;  of  foot  .007  ;  of  tarsus  .033.  Width  of  sa<^rum  .010  ; 
of  head  below  posterior  margin  of  tympana  .028m.  ;  length  (axial)  from 
same  point  .027.     Length  of  fore  limb  .05m. 

This  peculiar  species  resembles  externally,  a  Polypedates.  It  need  only 
be  compared  to  the  Ilypsiboas  boansD.  B.  and  II.  oxyrhina  R.  and  L.  Fi*om 
the  former  it  difters  in  the  entire  absence  of  bhick  or  other  colored  bars  on 
the  femora  and  fianks,  in  the  darker  coloration  nf  the  under  surfaces,  etc., 
and  the  more  elongate,  lance-shaped  head.  Its  thumb  spur  is  much  weaker 
than  in  most  species  of  the  genus.  From  H.  oxhyrhina  it  differs  much  in 
coloration  and  in  the  lonj^er  hind  limbs.  Thus  according  to  Reinhardt,  and 
Liitken  in  that  species,  the  proportion  of  their  length  to  the  total  is,  .107m. 
to  .075m.;  that  is,  1.33  per  cent.  In  H.  lanciformis,  the  proportion  is  1.81. 
The  white  margins  of  the  limbs,breast  and  lower  lip  as  well  as  the  marbled 
coloration  described  by  these  authors;  are  here  entirely  wanting.  Pebas, 
Equador.     J.  Ilauxwell's  collection. 

DoRYPnoRUS  CASTOR,  Copc.  Sp.  nov. 

Scales  of  tlie  abdomen  weakly  keeled,  nearly  equal  to  those  of  the  back, 
which  are  more  strongly  keeled.     Scales  of  the  sides  scarcely  smaller  than 
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either.  Gular  fold  moderate,  its  scales  subequal.  Mental  scales  uniform, 
smooth.  No  auricular  scales ;  temporal  sciiles  rough.  Occipital  plate 
large,  longer  than  wide ;  interorbital  series  three ;  muzzle  scales  large 
smooth,  polygonal,  only  four  rows  between  cauthus  rostralis.  One  canthal 
scale  ;  two  loreal  rows  ;  nostril  between  two  scales  ;  labials  (large)  5 — 6. 
Oblique  folds  on  sides  of  neck.  The  arm  extended  reaches  the  middle  of 
the  femur ;  the  leg,  the  tympanic  drum.  Body  sleuder  ;  tail  perfectly 
flat,  wider  than  the  body,  with  35  cross-rows  of  keeled  scales,  which  are 
only  produced  into  spines  at  the  edge  of  the  tail. 

Color,  blackish  olive,  gradually  lighter  to  the  head,  which  is  thickly 
black  spotted  on  a  green  ground.  A  broad  crescentic  black  collar  which 
is  broadly  light  margined  behind,  much  more  indistinctly  before.  The 
posterior  border  is  against  broadly  margined  with  black  behind.  Limbs 
closely  green  spotted  on  a  blackish  ground.  Tail  uniform  brown.  Belly 
black,  on  the  sides  dark  green,  medially,  femora  dark. 

Total  length,  0m.093  ;  from  muzzle  to  angle  of  mandible,  .016  ;  to  col- 
lar, 021  ;  to  vent,  .06  ;  length  fore  limb,  .032  ;  of  hind  limb,  .088  ;  width 
head  at  mandibular  angles,  01. 

From  Pebas  Equador  ;  J.  Hauxwell's  collection. 

Tretioscincus  LiBviCAUDUs,  Cope.   9p,  not. 

Scales  large,  those  of  both  body  and  tail,  entirely  smooth.  Several  be- 
hind the  occipital  plates  larger  than  the  otliei*s.  Limbs  short.  Size  about 
that  of  the  T.  bifasciatus. 

Color,  a  dark  clear  olive  above;  paler  below,  alight  green  band  from  the 
tempoi-al  region  along  the  canthus  rostralis  to  the  end  of  the  muzzle,  and 
another  parallel  along  the  upper  lip.     No  other  markings. 

From  Occidental  Department,  Nicaragua.  Discovered  by  J.  A.  Mac- 
Neil,  a  successful  explorer  of  that  region.  Mus.  Essex  Institute,  and 
Acad.  Nat.  Science. 

This  Ecpleopod,  diifei*s  from  its  congener  T.  bifasciatus  Dum.  in  the 
absence  of  carina)  on  the  caudal  scales,  and  in  other  points,  and  in  the 
coloration. 

HOMALOCHILUS  CHRYSOGASTER,  CopC.    fp.nov. 

General  form  quite  slender,  the  head  narrow.  Scales  in  forty-three 
longitudinal  series,  tliose  of  the  median  larger  than  the  lateral.  Occipital 
and  parietal  regions  covered  with  numerous  enlarged  smooth  polygonal 
scales.  Two  short  longitudinal  plates  represent  the  frontal ;  each  is  in 
immediate  contact  with  the  superciliary  of  its  side,  which  exceeds  it  in 
length.  Three  pair  of  supranasals,  the  anterior  not  separated  from  the 
anterior  nasal ;  six  scales  in  two  cross  rows  in  the  place  of  the  prefrontals 
bound  the  superciliaries  and  frontals  in  front.  Superciliaries  undividcil. 
Nasal  a  little  higher  than  wide,  the  apex  visible  from  above.  Two  loreals, 
the  anterior  larger ;  two  prococulars,  the  superior  large,  the  inferior  in 
phice  of  the  summit  of  the  sixth  and  seventh  labials.  Four  postocular>«, 
the  superior  bounding  the  posterior  margin  of  the  supereiliary.  Superior 
labials  fourteen,  seventh  and  eighth  entering  the  orbit.    Inferior  labials 
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fourteen  ;  anterior  four,  very  elongate  inward.  Gastrosteges,  255  ;  anal, 
1  ;  urostcges,  78. 

Color,  light  fawn  brown  above,  below  golden  yellow.  A  series  of  fifty- 
four  deep  brown  spots  extend  on  the  doi-sal  region  to  opposite  the  vent, 
and  seventeen  on  the  tail,  in  the  individual  described.  These  spots  are 
darker  edged  and  are  occasionally  confluent  into  a  short  irregular  band. 
They  are  often  transverse  and  are  generally  twelve  scales  wide,  and  three 
or  four  long. 

Length  .Om  G65  ;  of  tail,  .108  ;  rictus  ovis,  .016. 

From  Turk's  Island,  obtained  by  my  friend,  Professor  Adrian  J.  Ebell. 
This  Boa  is  very  distinct  from  the  Homalochili  heretofore  described,  and 
exhibits  a  decided  tendency  to  Ungalia,  especially  to  such  species  as  U. 
dipsadina.  The  species  of  Ilomalochilus  Fischer,  are ;  //.  muUiseetuSy 
Cope,  Proc.  A.  N.  Science,  Pliiladelphia,  1862,  70.  II.  strtatus,  Fischer, 
Abh.  Natur.  Hamburg.  1856,  101.*  II.  strigilaiuSy  Cope,  I.  c.  p.  71  ;  H, 
chrys^gaster,  Cope,  supra,  and  //.  iortilu,  Jan.  {Dendophilus  tortilis  Jan. 
Iconographie  des  Ophidiens  Plate).  The  last  named  belongs  here,  as  I 
learned  from  a  study  of  the  type  specimen  in  the  Mus.  Milan.  It  differs 
very  much  from  the  species  above  described,  but  I  cannot  now  point  out 
its  characters,  having  mislaid  my  MS.  description.  The  Epicrates  versi- 
color of  Steindachner,  beautifully  figured  in  the  Denkschriften  of  the 
Wiener  Academic,  belongs  to  this  genus,  and  appears  to  be  //.  strigilatuB 
m.,  previously  named. 

The  collection  from  Turk's  Island  embraced  the  following  species : 

Ilomalochilus  chysogaster,  Cope. 

^labuiacepcdei,  Gray. 

Anolis  ordinatus,  Cope,  Pr.  A.  N.  Sci.  Phila.  1864,  175. 

Cyclura  (Ctenosaura)  carinata,  Harlan  Journ.  A.  N.  Sci.  IV',  p.  242. 

I  would  liere  notice  that  Dr.  John  Giindlach,  has  published  in  the  Re- 
pertorio  Fisico,  etc.,  de  Cuba,  1868,  a  catalogue  of  the  Batrachiaand  Kep- 
tila  of  the  Island  of  Cuba,  which  furnishes  a  desideratum  of  long  standing. 
I  observe,  however,  that  he  interjects  assertions  as  to  the  probability  of 
several  of  my  species  being  synonymes  of  others,  as  Anolis  porcus,  A.  iso- 
lepis,  Liocephalus  raviccps  and  macropus,  etc.  As  I  susi)ect  that  these 
suggestions  are  not  original  with  Dr.  Giindlach,  I  will  observe  that  as  a 
general  rule,  it  is  unsafe  for  American  naturalists  to  I'ely  on  assertions  of 
some  Continental  European  zoologists,  as  to  identity  of  the  species 
of  each  other,  or  of  American  zoologists,  since  it  is  an  old  practice, 
the  off*spring  of  autocracy  rather  than  of  science,  and  which  deceives 
only  temporarily. 

Enulius  murinus.  Cope.  gen.  et.  sp.  nov. 

Char.  Gencricus.  Palatine,  pherygoid,  and  anterior  portion  of  maxil- 
lary bones  edentulous  ;  a  long,  strong  grooved  tooth  on  the  posterior  part 
of  the  maxillary  bone.  Internasal  plates  present ;  rostral  prominent  de- 
pressed ;  two  distinct  nasals,  a  loreal,    no  preocular,   two  i>ostocular8. 
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Scales  smoothi  with  one  apical  pore-pit.  Aual  plate  and  subcaudals 
double. 

This  genus  has  head-shields  arranged  like  those  of  Rlugnopttj  Cope, 
(Proc.  Acad.  Nat.  Sci.  Phil.  1866,  128),  but  the  dentition  is  entirely  dis- 
tinct. It  is  nearer  to  Tantilla  B.  and  G.  but  that  genus  does  not  present 
the  edentnlus  characters,  and  exhibits  a  preoccular  instead  of  a  loreal 
plate.  The  pnpil  is  round.  The  general  form  is  slender  for  a  Calamari- 
an  serpent,  and  the  tail  is  unusually  elongate  ;  the  head  is  not  distinct. 

Char,  Specificus.  Scales  in  sixteen  or  seventeen  rows.  Labials  6-7,  third 
and  fourth  in  orbit.  Two  postorbitals ;  temporals,  1 — 2—3.  Ilostral 
broad,  crescent  shaped  ;  intcrnasals  half  as  large  as  prefrontals.  Frontal 
nearly  triangular,  with  apex  behind  ;  anterior  border  strongly  convex. 
Superciliaries  sub-triangular,  with  short  apex  anterior.  Occipitals  elon- 
gate. Geneials  one  pair  followed  by  a  row  of  thi-ee  scales.  The  tail 
measures  between  one-third  and  one-fourth  of  the  total  length,  nearer 
one-third,  but  the  only  specimen  now  by  me  has  the  extremity  mutilated. 
Gastrosteges,  216.  Length  of  a  specimen,  0m.220  ;  other  larger  ones  ai-e 
not  now  before  me. 

Color,  mouse-color  above,  white  below,  a  pale  spot  on  each  nasal  plate, 
and  a  dusky  one  on  each  side  behind  the  rictus  oris.  From  Chinandega, 
in  the  Occidental  department,  Nicaragua,  discovered  by  J.  H.  McNiel. 
Several  specimens  were  taken  from  a  well,  forty  feet  dfeep. 

This  species  in  scutellation  and  form  of  head  is  related  to  the  Calamar- 
inaj,  and  it  is  doubtless  a  bon*ower,  but  its  scale  pores  and  long  tail  are 
exceptional  features. 

CONTRIBUTION  TO  THE  ICHTHYOLOGY  OF  THE  MARASoN. 
{Read  before  the  Amer.  Phil,  Soc,  Aug.  19  1870.) 

BY  E.   D.   COPE,  A.  M. 

CHARACINID^. 
Tetragonopterus  orientalis,  Cope. 

D.  11,  A.  20  ;  scales  7-87-8.  The  depth  of  the  body  one-half  the  length 
{without  caudal  fin) ;  the  head  one-fourth  of  the  same.  Dorsal  fin  above 
a  point  a  short  distance  behind  the  origin  of  the  ventrals.  Anterior  anal 
rays  not  elongate.  Diameter  one-third  length  of  head,  1.5  times  in  the 
convex  interorbital  width.  The  extremity  of  the  mandible  extends  a 
little  beyond  the  line  of  the  anterior  rim  of  the  orbit.  Pectoral  extend- 
ing a  little  beyond  basis  of  ventrals.  A  broad  silver  band  from  upper 
opening  of  operculum  to  caudal,  with  a  black  spot  near  each  end. 
Length  0.097  M. 

From  Para.    Mus.  J.  Carson  Brevoort. 

Tetragonopterus  stilbe.    Cope. 
Depth  contained  2.4  times  in  length  (without  caudal) ;  length  of  head 
3.5  times  in  the  same.     Radii,  D.  11,  A.  38,  scales  8—39—10.     Inter- 
orbital width  equal  that  of  eye,  and  one-thii-d  length  of  head.    Dorsal 
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fin  elevated,  a  little  behind  the  line  of  the  origin  of  the  vcntrals.  The 
maxillary  extends  to  near  the  line  of  the  anterior  margin  of  the  orbit. 
The  anterior  radii  of  the  anal  fin  are  elongate.  Total  length  .075  M. 
Length  of  anterior  dorsal  rays  .018  M. ;  length  of  anal  rays  .013  M. 

A  silver  lateral  band  with  a  posthumeral  and  basal  caudal  spotfi,  the 
former  very  distinct. 

This  species  has  much  the  shape  of  an  Abramis ;  its  form  is  deep, 
rather  abruptly  contracted  at  the  extremities,  and  the  supraoccipital 
reffion  is  slightly  concave.     Allied  to  the  T.  abramis  of  Jenyns. 

Para.     Mus.  J.  Carson  Brevoort. 

Tetragonopterus  hauxwelliakus.    Cope. 

Radii  D.  11  ;  A.  47;  squamation  9-10—47—10-11.  Depth  of  body  2.2 
times  in  length,  exclusive  of  caudal  fin.  Profile  above  concave  ;  end  of 
muzzle  convex.  Interorbital  width  greater  than  diameter  of  orbit ;  eye 
three  times  in  head.  No  teeth  on  the  maxillary,  which  extends  only  to 
the  line  of  the  anterior  margin  of  the  orbit.  Caudal  peduncle  contracted. 
Color  silver  olive,  with  silver  white  band  on  side,  and  indistinct  humeral 
and  caudal  spot.     Total  length  .056  M. 

This  is  a  deep  bodied  species,  with  more  than  usually  distinct  lateral 
silver  band.  Its  anal  radii  are  more  numerous  than  in  any  other  specie.s, 
except  the  T.  spilurus  C.  V.,  which  difiei*s  in  having  teeth  on  the  max- 
illary bone,  etc. 

Dedicated  to  John  Ilauxwcll,  a  successful  natiu*alist  and  explorer,  from 
whom  most  of  the  species  here  described  were  prucuicd. 

Pebas,  Equador. 

Tetragonoptekus  pectinatus.     Cope. 

Radii  D.  10,  A.  41  ;  scales  4-5 — 41 — G.  Form  elongate,  fusiform,  com- 
pressed ;  depth  into  length  without  caudal  2.75  times;  length  of  head 
nearly  four  times  in  the  same.  Interorbital  width  equal  diameter  orbit : 
diameter  of  eye  one- third  length  of  head.  Maxillary  bone  elongate,  ex- 
tending to  below  middle  of  pupil,  furnished  with  minute  teeth  throughout 
the  length  of  its  anterior  margin.  Profile  straight,  convex  between 
orbits,  muzzle  projecting  beyond  mandible.  Dort^al  rays  prolonged : 
anterior  anals  also  moderately  elongate.  The  origin  of  the  dorsal  is  ex- 
actly over  that  of  tlie  anal. 

A  Tiarrow  silver  gieen  band  on  the  posterior  half  the  body  ;  no  caudal 
spot ;  humeral  spot  half  way  between  lines  of  operculum  and  dorsal  fii-st 
ray.     Total  length  .045  M. 

This  is  a  i)eculiar  species,  resembling  technically  only  the  T.  artcdii  ol 
Cuv.  and  Val.  as  descril>ed  by  Giinther.  This  is  a  more  elongate  lish, 
with  smaller  eye,  and  other  characters.  The  complete  dentition  of  the 
maxillary  bone  is  unusual  in  the  genus. 

From  Pebas,  Equador.     Ilauxweirs  collections. 
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[Oope. 


Hemigrammus  robustulus.    Cope. 

Kadii  D.  10,  A.  27;  scales  7 — 35 — 6.  Form  deep  compressed;  length 
without  caudal  2.25  times  depth,  and  3.5  times  length  of  head.  Profile 
sti-aight,  steeply  descending  to  the  obtuse  muzzle.  Interorbital  width 
greater  than  diameter  of  orbit ;  eye  one-third  of  head.  Five  stout  but 
small  teeth  on  the  maxillary  bone,  which  latter  reaches  to  the  line  of  the 
middle  of  the  pupil,  hence  the  gape  of  the  open  mouth  is  greater  than  in 
some  other  species.  Tlie  dorsal  fin  is  not  so  elevated  as  in  some  species 
of  Tetragonopterus,  and  originates  behind  the  line  of  the  ventrals.  The 
graatest  elevation  of  the  dorsal  line  is  in  advance  of  its  origin.  Sub- 
orbital bone  large  ;  mandible  longer  than  muzzle. 

Muzzle  black ;  cheeks  black  punctate ;  body  brown,  a  gi^enish  lateral 
band  with  indistinct  humeral  and  caudal  spots.  Middle  of  caudal  fin 
blackish.  Total  length  .051  M. ;  to  origin  ventrals  .018  M. ;  to  origin  of 
anal  .025  M. 

This  Uttle  Characin  I  refer  to  the  genus  Hemigrammus  of  Gill,*  because 

♦  Ann,  Lye.  New  York,  1858. 

the  lateral  line  is  only  half  developed,  extending  in  the  present  species  to 
beneath  the  middle  of  the  dorsal  fin.  The  general  form  and  dentition  are 
stout.  The  gill  rakers  are  elongate  on  the  inferior,  but  sparse  and  short 
on  the  superior  limb  of  the  hyoid  arches. 

From  Pebas,  Equador.  Numerous  specimens  from  Haux weirs  col- 
lection. 

Myleteb  lippincottianus.    Cope. 

Radii  D.  16,  A.  39  ;  lateral  line  80.  Depth  of  body  two- thirds  length 
without  caudal ;  thus  the  form  is  discoid.  Muzzle 
very  obtuse ;  mandible  longer.  Orbit  one-third 
of  head,  and  1.5  times  into  vei-y  convex  inter- 
orbital region.  Thirty-two  ventral  spines.  Adi- 
pose fin  two-thii-ds  the  length  of  the  rayed  dor- 
sal; caudal  with  a  very  narrow  sinus-like  emai*gi- 
nation  above  the  middle  of  the  edge.  Ventrals 
not  reaching  vent,  commencing  a  little  in  advance 
of  the  line  of  the  firat  dorsal  ray. 

Color  yellow  silvery;  dorsal  i*egion  with  steel 
reflections  ;  a  dusky  spot  above  the  middle  of  the 
pectoral  on  the  lateral  line. 

The  teeth  of  the  external  pi-emaxillary  series 
are  very  small,  and  in  close  contact  with  those  of 
the  second. 

Length  .112  M.  to  line  of  origin  of  anal  .057 ; 
depth  .068  ;  do.  of  head  at  orbit  .022  M. 
From  Pai*a,  Brazil,  J.  C.  Brevoort's  collection. 

Dedicated  to  my  friend,  James  S.  Lippincott,  author  of  important  con- 
tributions to  Meteorology,  Agriculturo  and  other  subjects. 

A.  P.   S. — VOL.   XI— 43e 


Thin  new  genus  displays  most  of  the  elmraittTs  of  iMylcBinus  Ciiv.  Va 
but  IB  entirely  without  the  exposcil  veiitinl  6|)ine8  cliarai!l«riHtio  of  O^ 
genua  and  of  MylBt«B,     Tlio  trenchant  four-lohed  niohtrs  of  the  postfl 
HericB  difTor  entirely  rrom  tlioae  of  Myletes ;  the  dentition,  liid«e«lt  is  9 
wry  different  from  thai  of  Tetragunupterus. 

Chiirafier  ipfdfleui.    Itadii;  D.  12 ;  A.  W;  Mjod 
aTJitn  31^)1^31.     Form  ditcoid,  atHlomitia]  onfl 
more  convex  ilian  the  dorKal,  which  is  irngi 
It  1b  convex  above  the  nopti,  descending  nlungV 
hasu  of  the  doreal  flu,  oonvcx  ill  fwut  of  tb«  «(H|^ 
uiid  concave  bviiind  it.     Depth  t.5  limes  ii 
wit lioiit  caudal,  heiid  fi.^n  times  in  the  mne, 
liirge,  not  quito  equal  to  the  diameter  of  UiM  III 
ntfly  convex  interorblial  spuee,  S.A  thii«a  In  V 
of  the  head.    The  maxillary  is  elongate,  and  s 
tti  the  line  of  the  anterior  ni&rgiu  of  tl;e  orbit.    : 
deiiticnlatioTis  of  the  teeth  Are  nplcnl,  I' 
maiidibuUi's  four  or  five  in    nanibcr.     Ttui  I 
teeth  of  the  anterior  premaxillary  xerieN  omnll.     VentnUs  Mmdli  % 
tUo  lino  of  uri(pnoftliedoiMl.    Adipose  fin  amnH,  uuuilal  furcaU. 
fin  nurrow,  notlubed.  anterior  radii  uiodemti-lyctniiGiate. 


[1870.  563  Cope, 

Color  silvery,  anal  fin  dark  edged  ;  a  brighter  band  on  candal  peduncle, 
dirker  edged  aboTe.  An  indistinct  postecapular  opot  Total  length 
.09S  U.  The  colrir  of  the  irides  in  the  type  specimen,  wliich  has  not  been 
verf  long  in  alcohol,  in  a  dark  rod. 

There  i"  a  spine  directed  Torvards  from  the  base  of  the  first  dorsal  ray, 
along  the  tiack,  which  is  free  for  more  than  tiie  eighth  of  an  iucli. 

From  Pebas ;  J.  Hamwell's  coll. 

noix>TA):iB  MELANosTOHUH.    Cope  gen.  et  sp.  nor. 

Char.  QeneTt'evt  No  ndipose  fln ;  origin  of  dorsal  fin  posterior  to 
that  of  the  ventral.  Teeth  on  the  premaxiUar;,  maxillary  and  man- 
dibular bonoR,  all  simple  conic,  t)iose  of  tlie  first  and  lust,  in  two  rows. 
Bnborbital  bones  very  large ;  gill  opening  large.  Scales  without  lateral 
line. 

Tliis  genus  is  simply  Pyrrhulina  with  maxillary  teeth. 

Character  tpecifieta.  Bather  elongate;  depth  .0125  M.;  length  .07  M., 
lengtli  of  head  .014  M.;  width  of  do.  behind  .006S  H.  Badii  D.  9.;  A.  I. 
10 ;  V.  8.  Scales  7 — 25.  Above  bi-OKnihh,  belciw  yellowish  ;  on  the  sides 
the  scales  with  orange  baties  and  brown  edges  farming  longitudinal  lines. 
A  black  band  through  the  operculum  and  orbit  round  the  edge  of  the 
premaxillary  ;  another  round  the  edge  of  the  mandible.  A  black  spot  on 
the  middle  of  the  dorsal  fin. 

This  species  is  evidently  near  the  Pyrrhulina  filamentosa  of  Cuv.  and 
Val.,  but  the  caudal  fln  ia  regularly  emarginate,  and  has  not  the  peculiar 
form  ascribed  to  that  species  by  those  antliors. 

Numerous  specimens  from  Peba.^  Eciuador,  Hanxwell's  coll. 

PleTHODBCTKS  ERTTttRUROB.      Copo  gen.  et  sp.  I 


Chnracter  gemrteuf.      Adipose  fin  present,  dorsal  short,  originating 


above  the  ventrala.  Anal  short.  Lateral  line  present  on  the  inferior  row 
of  scales ;  belly  not  compressed  ;  gill  opening  wide.  Teeth  on  the  max- 
illary, premaxillary  and  dentary  bones.  Maxillaries  in  one  row,  simple, 
conic  ;  premaxillaries  in  two  rows,  those  of  the  external  simple  conic,  of 
the  inner  tricuspid  ;  mandibulars  in  an  outer  row  of  triounpjd  teeth,  and 
two  simple  conic  in  tbe  middle  behind  them.  Maxillary  arch  angulate, 
the  mamillary  bones  extending  downwards  on  each  side  of  the  dentary. 
This  genus  appears  to  be  nearest  to  Piabucioa  Cuv.  Val.     It  diJTers  in 


Cope.]  56-t  [Aog.H 

the  pi-esence  of  the  Intent]  line,  and  in  linving  two  Kries  of  premaxillArf 
teeth  instead  of  one,  of  wliich  the  external  is  simple  and  not  tricuspid. 
Thui'e  are  also  two  series  of  teeth  on  the  dentaries  of  Piabucina.  The 
tuborbital  bones  of  this  genns  aiv  large. 

CharacUr  ipteifieic:  t  oi-m  medium,  head  elongate,  broad  and  flat  above, 
iiiterorbital  width  2.5  times  in  length.  Diameter  of  orbit  nearly  three 
timen  in  length  of  head,  equal  to  length  of  muzzle.  Length  of  head  oao- 
thiid  of  total  without  caudiil  fin.  Greatest  depth  one-fourth  of  same. 
Scales  large,  1.  neries  G  at  vcnti-ala  ;  transterse  (above  1.  line)  18.  Radii, 
D.  13 ;  A.  11 ;  V.  9  ;  caudal  deeply  forked. 

Color  light  olive ;  top  of  head  and  muzzle,  ventral,  anal,  and  doraal  flns 
blackish.     Caudal  fin  red,  dusky  medially. 

There  are  three  longitudinal  ridges  on  the  cniniam  above,  of  nhich 
the  median  le  very  weak.  Total  length  0  M.0G8 ;  length  to  opercular 
margin,  .0175  M.;  to  basis  of  ventral,  .0385  H.;  to  basis  of  anal,  .042  M.; 
to  bases  of  caudal,  .052  H.   From  Pebas,  Equador ;  Hauxwell's  collection. 

ApHTOCHAKAX  FIUOERUS.      Cope  sp.  nov. 

Head  small,  the  length  contained  dvo  times  in  total,  without  caudal  fin  ; 
height  4.35  times  in  the  same.  Eje  three  times  in  length  of  head,  a  little 
exceeding  muzzle.  Dorsal  fin  originating  half  way  between  lines  of 
origin  of  ventrals  and  anal.  Anal  long,  the  antei'ior  rays  much  prolonged, 
filiform,  extending  backwards  to  the  last  fifth  of  the  length  of  the  base. 
Dorsal  elevated  ;  Radii.  D.  10 ;  A.  28  L.l .  scales  38  ;  tubes  on  a  few  of 
the  anterior  only ;  1.  tr.  12.  Premaxillaiy  teeth  seven  on  eacli  side,  mai- 
illaries  numerous,  occupying  most  of  the  marjrin  of  the  bonu.  Color  vUvo 
above,  yullowisli  below,  lower  lobe  of  caudal  blackiKh.     Length  OM.  .Cr>. 

This,  the  second  Bj>ecies  of  this  genus  just  described  by  Giinthcr  (Proc. 
Zool.  Loc.  London,  18G8,  243],  dill'ers  from  the  type  species,  A.  pnsillus, 
in  the  longer  anal  fin  (there  are  only  18  rajs  in  tlie  latter),  with  much 
pi'olonged  anterior  radii,  the  shorter  lisad,  tlie  more  numerous  maxillary 
teeth,  &c. 

From  Pebas,  Eastern  Ecuadoi-,  Hauxwell's  Collection.  Dedicated  W 
the  discoverer,  a  successful  naturalist  and  explorer. 

ROEBOIDEB  SICORKIB.      CopC  Sp.  nOV. 

Radii  D  11,  A  51  ;  scales  1.  tr.  18~-1G ;  the  back  ix  gibbous ;  the  outline 
of  the  front  plane ;  the  muzzle   slightly  descending,    and 
overliangiiig  the    mandihlc ;   depth   one-third    of   length, 
without  caudal  fin ;   length   of  bead  3.5   limes  in   same ; 
,    eye  large,  3.5  times  in  head ;  inter-orbital  region  narrower, 
convex  ;   two    horn-like    teeth   projecting  forwards ;  two 
small  ones  on   each   side   posteriorly,  dii«cted  outwards; 
/  mandible  with  four  equal  conic  processes ;  mandible  with 
:   canines ;    premaxillury  tveth  irre^nilar,  maxillnries 
sparse ;    pectorals    and    ventrals  extending  beyond  basis 
of  anal ;  length  O.OT  M. ;  to  ventrals  .03  SI. ;  to  anal  .OSJ 
H- ;  origins  of  dorsal  and  anal  opposilc. 


1870.]  ^60  £Cope. 

Color  pale,  with  a  silver  lateral  band,  and  black  humeral  and  basal 
caudal  spot. 

Pebas,  Eastern  Equador,  Hauxwell  s  Collection. 

This  species  is  near  the  R.  myersii  Gill,  M.S.,  but  is  a  shallower 
fish,  with  smaller  eye,  and  fewer  hoi-ns  on  the  upper  jaw.  The  Hystri- 
codon  xenodon  Reinhardt,  Yidensk.  Med.  Ejobenhavn,  1849  37,  has  much 
larger  scales. 

Anacyktus  tectiper.    Cope  sp.  nov. 

Radii ;  D.  11 ;  A.  37,  Scales  from  basis  of  dorsal  to  basis  of  anal  12—10. 
A  short,  deep  species  ;  depth  3.2  times  in  length,  without  caudal  fin  ;  head 
3.6  in  the  same;  eye  3.75  times  in  length  of  head;  equal  interorbital 
width  ;  head  elevated,  front  slightly  concave  in  profile,  end  of  muzzle 
descending  ;  scales  rather  large-;  ventrals  reaching  anal  fin,  pectorals  not 
Maxillary  teeth  numerous,  equal,  premaxillary  series  confluent,  three 
canines  on  each  side  ;  mandible  with  two  on  each  side  ;  mandible  longer 
than  muzzle,  when  open. 

White,  without  silvery  lateral  band  ;  inferior  half  operculum  golden  ;  a 
large  black  spot  in  front  of  the  origin  of  the  dorsal,  on  the  side  :  a  black 
spot  at  the  basis  of  caudal ;  ante-orbital  region  punctulate ;  length 
O.M.  068  ;  to  end  of  maxillary  .0075  M.  to  origin  of  ventral  fins  .0225  M.  ; 
to  origin  of  anal  .031  M.  The  origin  of  the  dorsal  is  in  advance  of  the 
line  of  the  origin  of  the  anal.  Its  last  ray  is  much  behind  the  latter 
point. 

This  species  is  named  from  the  fact  tliat  the  free  anterior  margin  of 
the  nasal  bones  is  more  prolonged  tban  in  other  species,  and  overhangs 
the  nares  and  premaxillaries.     The  few  anal  radii  and  coloration  also 
distinguish  this  fish  from  its  allies. 

Pebas,  Ecuador.     HauxwelVs  Collection. 

Cynopotamus  gulo.     Cope  sp.  nov. 

Form  slender ;  the  depth  of  the  body  near  three-fourths  the  length  of 
the  head,  four  and  one-third  times  in  the  total,  without  caudal  fin. 
Length  of  head  three  and  a  quarter  times  in  the  same.  Eye  3.75  times 
in  the  length  of  the  head.  Maxillai*y  bone  extending  a  little  beyond  the 
line  of  the  posterior  rim  of  the  orbit.  Fourteen  rows  of  scales  between 
origin  of  dorsal  and  lateral  line.  Fin  radii  D.  12,  A.  41.  The  profile  of 
the  head  is  scarcely  concave  and  slopes  regularly  to  the  premaxillary 
border.  A  few  scattered  canines  foim  an  inner  premaxillary  row. 
Tliere  is  a  canine  at  each  end  of  each  premaxillary  of  the  outer  row. 
The  outer  mandibular  row  consists  of  four  equidistant  canines  on  each 
side  in  front,  and  numerous  small  teeth  behind. 

Color  pale.  Lower  half  tbe  opercle  golden.  A  black  humeral  spot, 
and  a  silver  lateral  band  extending  from  it  to  the  caudal  fin,  at  the  base 
of  which  is  a  black  spot. 

Length  OM  .09.  To  opercular  margin  .025.  To  origin  dorsal  (vertical 
line)  .035.    To  origin  of  anal  .044. 


% 
Cope.]  ^66  f^ug^  19^ 

From  Pebas,  Eastern  Peru.  Numerous  specimens  from  Hauzweirs 
Collection. 

Other  Characinidae  contained  in  the  collection  are,  Macrodon  trabira 
Spix  ;  Erythrinus  brevicanda,  Gftnth  ;  Hydrocyon  sp.  indet ;  Myletes  duri- 
ventris  Cuv.  ;  Tetragonopterus  ortonii,  Gill  M.8.S.  Proc.  A.  N.  Sci., 
Pliila.,  1870  ;  Gastcropelecus  stellatus  Kner ;  Chalcinus  brachypomus,  C. 
V.  ;  Leporinus  frederici,  Bloch ;  Curiinatus  sp.  indet. 

The  Characins  obtained  at  Para  by  De  Schulte  Buckow  for  J.  Carson 
Brevoort's  Collection,  already  mentioned,  are  Leporinus  striatus  Kner. ; 
L.  megalepis,  Gunth.  ;  Schizodon  fasciatus,  Spix ;  Tetragonopteinis  lepi- 
durus  Kner.  ;  T.  fa.sciatus ;  T.  stilbe,  Cope,  T.  Gasteropelecus  stemicla 
L.  ;  Chalcinus  brachypomus  C.  V.  ;  Myletes  lippincottianus,  Cope ;  Ser. 
rasalmo  piraya ;  Serrasalmo  maculatus,  Kner.  The  last  agrees  closely 
with  Kner's  figure  and  description,  except  that  thfe  young  only  is  spotted, 
and  the  caudal  fin  of  young  and  adult  are  yellow-edged  outside  the 
blackish  cross  band. 

Odontostilbe  FUGiTiTA.     Copc  gen.  et.  sp.  nov. 

Char,  Gen.  Teeth  in  a  single  series  on  the  premaxillary  and  dentary 
bones  only,  broadly  spatulate  and  crenato.  Anal  fin  elongate.  Lateral 
line  continued  to  the  caudal  fin. 

This  genus  diff*ei*8  from  Chirodon  (Girard)  chiefly  in  the  complete 
development  of  the  lateral  line  of  tubules. 

Char.  Spec.     D.  10,  A.  24, 1.1.  35.     Transverse  line  at  vent  11 ;  at  ventral 

fins  5 — .">.  Teeth,  two  on  each  maxillary,  five  on 
each  premaxillary,  and  six  on  each  dentary.  The 
l>remaxillanes  with  seven  cusps  each,  the  median 
more  prominent.  Those  of  the  other  bones  with 
similar  cusps  of  more  equal  length.  Depth  of  body 
3.5  times  in  length,  exclusive  of  caudal  fin.  Head 
four  times  in  the  same,  its  profile  convex  longitu- 
dinally and  transversely,  with  interorbital  width 
equal  diameter  of  orbit.  Latter  2.5  times  in  length  of  head.  Caudal  fin 
deeply  forked.  Ventral  just  in  advance  of  below  first  dorsal  ray.  Pec- 
toral barely  reaching  ventral.  Olive  silvery,  with  a  silver  band,  dark- 
edged  above  and  below,  from  opposite  middle  of  pectoral  fin  to  basis  of 
caudal.  A  dark  spot  at  latter  point.  Cheeks  silvery.  Length  two  inches. 
Pebas,  Eastern  Equador.  Ilauxwell's  Collections. 
This  little  Characin  is  allied  to  the  Chirodon  nlburnuH,  Gtlir.  (P.  Z.  S. 
Lond.  1869,  424,)  but  has  teeth  on  the  maxillary,  fewer  and  diflerently 
formed  on  the  other  bones,  more  anal  radii,  different  proportions,  etc. 

SILURID.E. 

IIvrOPTOPOMA  BILOBATUM.   CopC  Sp.  UOV. 

Character. — Form  rather  slender.     Adipose  fin  reduced  to  a  microscopic 

24    ?3 
spine.     Teeth  numerous,    ~^^    on  each  side  of  the  mouth.     Caudal  fin 

deeply  forked,  with  nearly  equal  lobes. 


Deteriplioii,—Radii,  D.  I.  7.  A.  C,  P.  I.  0,  V.  I.  S,  Two  rows  of  plates 
of  the  lateral  line  to  a  little  behind  the  anal  fln  ;  then  oue  row.  Trans- 
Terse  series  24  to  caudal.    Three  plates  between  occiput  and  dorsal  fla. 


Fourteen  plates  across  dorsal  line  behind  dorsal  fln.  Sutures  of  vertex 
obliterated,  but  those  on  each  side  of  the  suture  rising  fi'oiu  the  middle  of 
the  orbit  are  of  equal  widtli.  Tliree  ]>lnteB  along  each  cantliue  roetralis, 
with  a  median  rostral.  Temporal  region  nif^ose.  Sides  and  muzzle 
below,  with  close,  card-like  spinuics.  Plates  everjwticre  comb-like 
behind.  Spines  and  outer  radii  of  all  the  fins,  spinulose.  Tlie  iiectoi-al 
spine  is,  in  addition,  serrate  on  the  inner  margins. 


Length  of  head  to  occiput  3.5  times  iu  total  less  caudalis ;  width  behind 
pectorals  Ave  times,  and  depth  at  dorsal  T.5  times  in  tlic  same.  Orbit 
round,  one-third-of  interorbita]  width.  Pectorals  to  middle  of  ventials ; 
ventrals  to  beyond  vent,  but  not  to  anal  fin.  Basis  of  dorsal  twice  to 
adipose  spine  (I),  which  is  small,  articulating  in  a  groove  in  the  sumniit  of 
the  interh^mal  bone,  which  appears  between  the  shields.  First  dorsal 
ray  weak,  jointed  distally. 

Intoroperculurn  very  large,  entirely  inferior.  Thoracic  bones  covered 
with  lugosities,  separated  externally.  Three  rows  of  abdomiu.il  plates, 
four  in  the  first  cross- row. 

The  lobes  of  the  caudal  fin  we  acute  and  nearly  equal.  Length  four 
inches.  Color  olive,  top  of  head  and  dorsal  region  darker.  A  black  spot 
in  the  middle  of  the  caudal  fln. 


Cope.1  ^""  [Aug.  19. 

This  is  the  second  representative  of  a  remarkable  genus  recently  de- 
scribed by  Gunther  (Proc.  Zool.  8oc.  London,  1868,  234),  and  which  has 
as  yet  been  found  only  in  the  upper  Amazon  and  its  tributaries.  The 
opercular  apparatus  is  so  modified  as  to  reduce  the  operculum  to  a  very 
small  bone,  and  to  give  the  interoperculum  an  entirely  inferior  position 
and  increased  size.  The  general  appearance  is  inteimediato  between  that 
of  Hoplosternum  and  Loricaria, 

From  Pebas,  Equador.  Haux well's  collection,  with  Callichthys  dsper 
and  the  following  species  of  Nematognathi, 

Doras  pectiniprons.    Cope  sp.  nov. 

Hadii  D.  I.  5,  A.  12 ;  P.  I.  5 ;  V.  6.  Lateral  line  27.  Superior  and 
inferior  face  of  caudal  region  with  shields  with  posterior  and  lateral 
spines.  Lateral  plates  elevated,  with  a  prominent  point  posteriorly 
diixjcted  above  and  below  the  prominent  median  spine.  On  the  anterior 
half  the  side  one  to  three  series  of  irregular  posteriorly  directed  spines 
above  the  lateral  series,  and  a  few  irregular  ones  below  it.  Margins  of 
the  cephalo- nuchal  shield  prominent  all  round,  often  recurved,  rugose; 
pectinate  above  the  orbits,  and  at  the  posterior  projection  on  each  side 
the  dorsal  fin.  Two  serrate  ridges  mark  the  premaxillary  spines,  and- 
the  preorbital  bones  are  crested  laterally  and  superiorly,  the  superior 
crest  comb-like.  Preopercular  angle  with  a  serrate  crest ;  scai)ula  serrate. 
Dorsal  and  pectoi-al  spines  elongate,  both  seri*ate  before  and  behind,  and 
with  two  spinulose  ridges  on  each  side.  Humeral  spine  reaching  last 
third  of  pectoral,  with  an  extenial  series  of  straight  spines.  Caudal  fin 
rounded.  Maxillary  barbel  not  quite  reaching  basis  of  pectoral  spine. 
No  spine  in  adipose  dorsal. 

Color  everywhei-e  black,  gular,  thoracic,  and  abdominal  regions  white 
spotted.  Caudal  fin  with  a  yellowish  cross-bar  near  the  extremity. 
Length  of  type  specimen  three  inches. 

Pebas,  Equador.  Ilauxweirs  collection.  Allied  technically  to  the  D. 
armatulus  of  Cuv.  and  Val. 

BUNOCEPHALUS   ALEUROPSI9.      CopC  Sp.  nOV. 

Radii  D.  5-6,  A.  9,  P.  I.  4,  C.  10.  Base  of  first  dorsal  ray  neai-er  end 
of  muzzle  than  origin  of  caudal  fin ;  its  distance  from  former  a  little 
mjre  than  .4  of  total  length.  Maxillary  barbel  extending  to  near  the 
middle  of  the  pectoral  spine.  Width  of  head  at  preopercula  5.66  times 
in  length,  exclusive  of  caudal  fin.  Length  of  caudal  fin  5.75  times  in 
total  length.  Length  of  head  to  operculum  6.1  times  in  total  (without 
caudal).  Five  series  of  vvartlets  along  each  side  of  the  tail.  Tail  wide 
as  deep  medially,  compressed  distally.  Length  four  inches ;  greatest 
(scapular)  width  a  little  less  than  .25  of  the  total  (with  caudal  fin). 

Color  brown,  the  head  densely  jjunctulated  with  white  above.  Sides 
and  back  with  dark  brown  blotches.  Dorsal  fin  with  extremities  of  anal 
and  caudals,  black  or  blackish. 

From  Pebas,  Eastern  Equador.     John  Hauxwell's  collection. 

This  species  is  near  the  B.  gronovii  Blecker,  but  has  different  radial 
formula}  and  larger  maxillary  barbels,  etc.  In  the  latter  the  tins  have, 
according  to  Giinther,  D.  5,  A.  6,  P.  I.  5. 
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Cope  sp.  nov. 

Head  above  gi-aiiuUi'  ru|{Ow,  ezi-ept  betveun  nnd  in  front  i>f  tbe  pre- 

Ifroulola.     Occipital   process  convex,   not  keeled,   apex   in   contact  vritti 

m1  dorsal  shield ;  its  length  exoeetlintr  u  little  its  widtli  nC  the  base. 

PHead  narrow,  with  narrow  truncate  muzzle  and  nearlj  equal  jaws ;  the 

I  width  at  base  of  pectotwl  Hpiiios  equal  length  to  behind  orbit.     Orbit  3.3 

]  length  of  head,  equal  interorbital  width.     Radii  D.  I.  6,  A..  IS, 

I  P>  I.  S,  Y.  II,  not  reaching  anal.      Caudal  deeply  forked  lobes  subequal. 

f  Beards  very  long ;  tlie  maxillary  reaching  to  near  the  cxtremil;  of  the 

I  caudnl  fin,  the  exteriuit  mentals  to  beyond  the  base  of  tlie  pectorals,  the 

I   inner  to  beyond  the  middle  of  the  pectorals.    Tbe  peotond  spine  In  serrate 

n  both  edges ;  the  dorsal  on  the  posterior  only.     The  longest  ray  of  tlie 

dorsal  when  depressed  reaches  the  base  of  the  adipose  fin.     The  adipose 

subtriangiilur,  its  biue  one-seventh  Uie  total  length,  witliout  caudal  fiu. 

Head  to  opercular  oiiening  'i.Hi  times  in  length  to  basis  of  caudal  fin. 

Lengtb  five  inches.     Pebas. 

KriAMDiA  rTANOHTtoMA.  Cope  sp.  nov. 
Radii  O.  T.  n,  the  spine  not  thicker  tlian  the  other  rays,  and  weaker 
than  the  pectonil ;  A.  13,  V.  0  ;  P.  I.  8 ;  its  spine  minutely  serrate  within 
and  nithout.  Top  of  tlie  bead  smooth,  or  with  a  slight  rugosity  on  the 
postfrontal  region.  Head  to  operculum  a  little  more  than  .2  of  length 
to  basis  of  caudal  Bn  ;  length  to  basis  of  dorsal  one-third  of  the  same. 
Deptli  of  body  T.3S  times  in  tlie  same  length  ;  length  of  ndi|>ose  fin  3.83 
times  in  the  same.  Depressed  dorsal  nut  reaching  adipose;  pectoral 
aching  only  .6<l  distance  to  ventrals  -,  latter  reaching  half  way  to  anal. 
Caudal  Bn  very  deeply  rurcat«,  lobes  equal.  The  maxillary  barbel  reaches 
r  the  end  of  the  adipose  fin.  Length  four  inches  ;  ireiicral  form 
•lender.  Color  plumbeous ;  head  above  blackish,  with  an  iridescent  blue 
spot  above  the  posterior  margin  of  the  orbit  on  each  side. 
From  Pebas,  E<iuador,     Hauxwell's  collection. 

This  species  is  allied  to  the  B.  dorialii  Oill,  from  the  same  region,  but 
Is  a  more  slender  fish,  with  more  numerous  anal  radii'and  longer  barbels. 
CHKOMlDin.*:. 
CRENicirHLA  CTASOKOTUa.  Cope  sp.  nov. 
1,  A.  III.  8;  scales  ."i-OB-ia.  Depth  of  body  0.23  times  in 
total  length ;  length  of  head  a  little  moi'e  than  four  times  in  tlie  same. 
Urbit  large,  eipial  length  of  muzzle,  3.75  times  in  length  of  head,  a  Utile 
lose  tliMi  interorhital  width.  The  head  is  tlius  broad  and  sliort ;  above 
quite  plane.  Scales  of  body  rather  large,  seven  rows  on  the  cheek.  End 
of  maxillary  marking  anterior  tliird  of  orbit.  External  teeth  stronger. 
The  ends  of  the  pectoral  aud  ventral  0ns  mark  the  thirteenth  dorsal  spine. 
The  longest  dorsal  spine  equals  the  length  of  the  premaxillary  bone  with 
spine.  Color  olive,  witli  seven  indistinct  brown  cross-bands  directed  oh- 
litjuely  backwards  to  the  middle  Hue  of  the  side.  A  dark  band  from  orbit 
to  axilla.  A  black,  whitei;?)  edged  spot  on  the  upper  caudal  radii.  Dor- 
sal and  anal  tins  without  spots,  blue  at  tlie  base.  Len^h  six  inches. 
FiHim  the  upper  Marai'ion,  near  Pcbos.    John  Hauxwell's  collection. 


Cop^.l  '^'^^  [Aug.  19, 

Crenicichla  LUCIUS.    Cope  sp.  nov. 

Radii  D.  xix.  13  ;  A.  Ill  10.  Squamatioii  4—64—13.  Depth  of  body 
one-seventh  of  total  length.  Length  of  head  three  and  a  half  times  in 
the  same.  Head  elongate,  pike-like,  the  mandible  strongly  projecting, 
the  outer  series  of  teeth  not  lai*ger  than  the  others.  Orbit,  diameter  lei»s 
than  length  of  muzzle,  nearly  five  times  in  length  of  head,  equal  inter- 
orbital  width.  Length  of  longest  dorsal  spine  three-fouilhs  that  of  the 
prem axillary  bone  with  spine.  Scales  large,  eight  rows  on  the  cheek. 
Maxillary  bone  reaching  the  anterior  fourth  of  the  orbit.  Ventral  and 
pectoral  fins  marking  the  eleventh  dorsal  spine. 

Color  olivaceous,  above  brown.  A  dal-ker  band  from  muzzle  to  opercular 
angle.  A  black  spot  at  base  of  caudal  radii,  edged  with  yellow.  Dorsal 
and  anal  fins  unspotted.  Length  six  inches,  width  of  head  behind  .75  inch. 

Tliis  species  is  near  the  C.  laeustris  of  Castehiau's  fine  work,  and  differs 
in  the  following  points.  The  latter  is  a  less  elongate  species,  the  depth 
being  only  one-sixth  the  length.  The  scales  are  less  numerous,  counting 
4 — 51 — 11.  There  is  a  brown  spot  on  the  middle  of  the  dorsal  fin,  and 
some  longitudinal  shades  on  the  posterior  part  not  found  in  the  (7.  lucius. 

Both  species  wei*e  sent  by  John  Ilauxwell  from  the  tributaries  of  the 
Upper  Maranon,  in  Equador. 

ACARA  FLAVILABRIS.      CopC  Sp.  nOV. 

Three  series  of  scales  on  the  cheek.  Radii  D.  xvi.  10.  A.  111.  8  squam- 
ation  3 — 26 — 9.  Depth  2.25  times,  head  three  times  in  length  without 
caudal  fin.  Orbit,  diameter  a  little  exceeding  muzzle,  one-third  length  of 
head  ;  inter-orbital  width  two-fifths  the  same.  The  length  of  the  longest 
dorsal  spine  is  equal  to  that  of  the  muzzle. 

Color  brown,  several  darker  cross  shades  across  the  doi*sal  region  ;  a 
large  black  ocellus  on  lateral  line,  No  other  spots.  Fins  dusky.  Lower 
lip  yellow,  Total  length  four  inches;  depth  of  head  1.1  inch.  Front 
slightly  convex  in  profile. 

From  near  Pebas,  Ecuador,  John  HauxwelPs  Collections.  It  was  asso- 
ciated with  several •si)ecimens  of  Mesops  taeniatus  Gvinth.  (Catals.  B.  M. 
iv.  p.  312),  from  the  same  locality.  In  the  same  collection  occurred  Riru- 
Ivs  7nicropus  Steind.  var,,  Sternopygus  macruruSj  8,  virescens  and  Carapus 

ftmruitus. 

TETRAODONTID.E. 

Tp:traodon  psittacus  L. 

CheiUchiliys  (Miill).     Steind.  Verb.  Zool.  Bot.  Ver.  Vienna  18,  p.  Tab. 

This  species  was  brought  by  Nattei*er  from  some  of  the  fresh  waters 
of  Bi*azil,  according  to  Steindachner.  It  occurs  in  the  present  collection 
from  Equador,  from  a  point  2,300  miles  from  salt  water. 

EXPLANATION  OF  WOOD  CUTS. 

Fip.  3.  Mtjletes  lippincottlanus.  Cope,  mouth  showing  dentitlou. 

Fig.  4.  OJontostUfje  /ugitiva.  Cope,  ibid. 

Fig.  5.  Stethaprion  erythrops,  Co|>e,  natural  size ;  5a,  inontli  with  dentition. 

Fig.  6.  Plethodectes  erythrurus.  Cope,  natural  size ;  6a,  mouth  with  dentition. 

Fig.  7.  Jifjeboides  blcornis.  Cope,  moutli  with  dentition. 

Fig.  8.  JIi/2X)p(opoma  bilriitatum^  Coi)e,  n.itnral  size ;  Sa.  same  seen  from  l>elow. 
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Slated  Meeting,  December  2d,  1870. 

« 

Dr.  G.  B.  Wood,  President,  in  the  Chair. 
Present,  fourteen  members. 

A  letter  of  acknowledgment  was  received  from  the  E. 
Danish  Society  of  Sciences,  dated  November  5,  1870  (81,  82, 
xiii.  3). 

Donations  for  the  Library  were  received  from  the  Prussian 
Academy ;  Silliman's  Journal ;  the  Connecticut  Academy ; 
the  American  Oriental  Society;  Mr.  James  J.  Barclay,  of 
Philadelphia ;  and  Dr.  Rushenberger. 

Dr.  H.  C.  Wood  presented  for  publication  in  the  Transac- 
tions of  the  Society  a  Monograph  of  the  Fresh  Water  Algie 
of  the  United  States,  which  was  referred  to  a  Committee  con- 
sisting of  Dr.  Carson,  Dr.  Bridges,  and  Mr.  Durand. 

Dr.  Pepper  communicated  "  Observations  upon  a  Skeleton," 
exhibiting  a  unique  case  of  Universal  Hypostasis  associated 
with  Osteoporosis,  illustrated  by  Drawings.  Dr.  Leidy,  Dr. 
Coates,  and  Dr.  Allen  were  appointed  a  Committee  to  act  in 
conjunction  with  the  Secretaries  respecting  the  publication  of 
this  paper. 

Prof.  Cope  communicated  a  paper  on  the  Fishes  of  the 
Fresh  Water  Tertiary  in  Idaho,  discovered  by  Capt.  Clarence 
King ;  and  another  on  the  Adocida?. 

Prof  Cope  made  the  following  verbal  communication  on 
fossils,  which  he  exhibited  and  described : — 

Prof.  Cope  exhibited  vertebne  of  two  species  of  Pythonomorpha,  the 
largest  known  to  exist.  One  of  these,  Mosasaurus  nMximus  Cope,  from 
tlie  New  Jersey  Cretaceous,  was  repi*esented  by  vertebra?,  whose  centra 
were  8.5  inches  in  diameter  across  the  articular  extremities.  Those  of 
M.  missuriensis  Harl.  measured  2.5  inches  in  a  specimen  of  seventy-five 
feet  in  length,  according  to  W.  E.  Webb  ;  so  thftt  the  M.  maximus  prob- 
ably exceeded  that  length.  This  measurement  was  also  confirmed  by 
statements  of  persons  engaged  in  digging  marl  in  New  Jersey.  The 
second  species  exhibited  was  still  larger,  and  appeared  to  belong  to  the 
genus  Liodon,  The  diameter  of  the  convex  articular  extremity  was  more 
than  5.5  inches,  indicating  a  great  length  for  the  anlma\  perhaps  ono 
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hundred  feet.  It  was  named  L,  dyspelor  Copo.  The  centra  were  de- 
pressed in  the  dorsal  region,  and  had  the  smooth  margin  bordering  the 
ball  and  rugose  surface  within  this  band.  An  emargination  for  the  neural 
canal.  Caudals  pentagonal  anteriorly,  becoming  soon  higher  than  wide. 
From  near  Fort  McRae,  Now  Mexico. 

Several  other  species  of  the  order  had  recently  been  found  by  Prof. 
Mudge  in  Kansas.  Two  of  these  were  Liodons,  and  were  named  X. 
ietericus  and  L.  mudgei,  respectively.  The  former  was  allied  to  L.  validwt 
Cope,  having  depressed  dorsal  vertebrsd ;  but  the  quadrate  bone  had  a 
less  prominent  and  more  medially  placed  external  angle  and  ridge.  The 
L,  mudgei  hsid  depressed  vertebrae  ;  but  the  external  angle  of  the  quad- 
rate more  posterior,  and  not  continued  so  far  down.  The  third  was  a 
Olidastes,  much  the  largest  of  the  genus,  nearly  equalling  the  Liodon 
validus  in  size,  and  differing  from  the  described  species  in  the  lack 
obliquity  of  tlie  articular  extremities,  and  other  points.  He  iiamed  it 
ClidaMtei  eintriarum  Cope. 

The  Treasurer's  report  was  read. 

Prof.  Trego,  Chairman  of  the  Publication  Committee,  read 
the  report  of  that  Committee ;  when, 

On  motion,  the  Committee  was  instructed  no  longer  to  for- 
ward copies  of  the  Transactions  to  delinquent  subscribers, 
after  due  notice  given. 

Pending  nominations  Nos.  661,  666,  and  new  nominations, 
Nos.  667,  668,  were  read. 

And  the  Society  was  adjourned. 


Special  Meetlnrj^  Decemher  dlh,  1870. 

Dr.  Wood,  President,  in  the  Chair. 

Present,  twenty  members. 

The  Preamble  and  resolutions  for  considering  which  this 
meeting  was  called,  were  read,  debated,  and  withdrawn  by 
Mr.  Cuyler,  by  permission  of  the  Society. 

It  was  then  on  motion  of  Mr.  Cuyler, 

EeiO'Vjd,  That  a  Committee  consistinp^  of  the  President  of  the  S^vietv 
and  five  members  be  appointed,  whose  duties  it  shall  be  to  consider  and 
report  whether  it  is  desirable,  and  if  desirable,  whether  it  be  practicable 
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to  establish  in  the  city  of  Philadelphia,  under  the  auspices  of  the  Society, 
an  Observatory,  Astronomical  and  Physical,  either  or  both,  and  if  so  at 
-what  cost,  on  what  site,  and  what  instruments  are  requsite  for  such 
purposes,  and  at  what  cost  such  instruments  can  be  procured. 

The  following  gentlemen  were  nominated  and  on  motion 
appointed  to  constitute  said  committee;  Mr.  Cuyler,  Prof. 
Frazer,  Prof.  Henry,  Prof.  Kendall,  and  Mr.  Fairman  Eogers. 

And  the  Society  was  adjourned. 


/Stated  Meeting^  December  IQthj  1870. 

Dr.  G.  B.  Wood,  President,  in  the  Chair. 

Present,  fourteen  members. 

Letters  of  acknowledgement  were  received  from  the  Emden 
Nat.  Hist.  Society  (77-80),  the  Buenos  Ayres  Museum  (78,  79, 
80),  the  Soc.  Antiquaries,  London  (82),  and  the  Nat.  Hist.  Soc. 
at  Newcastle  on  Tyne  (82). 

Letters  of  envoi  were  received  from  the  Emden  N.  H. 
Society,  Oct.  1,  and  the  Bureau  of  Geological  Kesearch  of 
Sweden,  Stockholm,  May  1st,  1870. 

A  printed  Circular  memorial  in  behalf  of  the  collections  in 
Paris,  threatened  by  the  bombardment,  was  received  from  the 
Provost  and  professors  of  Trinity  College  and  the  University 
of  Dublin. 

Donations  for  the  Library  were  received  from  the  Imp. 
Russian  Academy,  the  Nat.  Hist.  Soc.  at  Moscow,  the  Austrian 
Geological  Ins.,  Dr.  Hcidinger  of  Vienna,  the  Observatory  at 
Prague,  the  Societies  at  Emden  and  Frankfort,  the  Societies 
of  Science  and  Antiquities  at  Copenhagen,  the  Swedish 
Geological  Bureau,  the  E.  Lombard  Institute,  the  Institute  at 
Venice,  M.  A.  de  la  Rive  of  Geneva,  the  London  Geographical 
Soc.,  the  Meteorological  Committee  of  the  R.S.,  and  the  Editors, 
of  Nature,  the  Hist.  Soc.  at  Quebec,  the  Essex  Institute, 
Boston  N.  H.  S.,  New  Jersey  Historical  Society,  Prof.  A.  M. 
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Maver  of  Bethlehem,  the  Medical  News  and  Penn.  Monthly, 
PeaVxly  Institute  in  Baltimore,  Surgeon  General's  OflBce  in 
Wasliington,  the  Publishing  Bureau  of  the  U.  S.  Com- 
missioners to  the  Paris  Int.  Exp.  of  1867,  War  Maps  from  the 
Chief  Engineer's  Bureau  in  the  War  Office,  a  map  of  Ohio 
from  Prof.  Newberry,  and  the  Annals  of  the  Buenos  Ayres 
Public  Museum. 

The  Committee  to  which  was  referred  the  paper  of  Dr. 
Horatio  C.  Wood  on  Fresh  water  Algae,  reported  in  favor  of 
its  publication  in  the  Transactions.  The  subject  was,  on 
motion,  referred  to  the  Publication  Committee  with  instructions 
to  report  at  the  next  meeting. 

An  obituary  notice  of  Mr.  Franklin  Peale,  a  late  member 
of  this  Society,  was  read  by  Mr.  Robert  Patterson. 

An  obituary  notice  of  Mr.  Samuel  Vaughan  Merrick,  a  late 
member  of  this  Society,  was  read  by  the  Rev.  Dr.  Goodwin. 

Prof.  Cope  made  a  communication  on  certain  extinct  Astici 
from  the  Fresh  water  Tertiary  of  Idaho.  And  another  on 
lour  s[>ecies  of  Pythomorphia  from  the  Cretaceous  of  Kansas. 

The  rcadin^^  of  the  report  of  the  Finance  Committee  was,  on 
motion,  j)()stponed  to  the  next  meeting. 

Mr.  Marsh,  Treasurer  of  the  Building  Fund  Trust,  presented 
the  annual  Report  of  the  Trustees. 

Pending  nominations  GGl  to  608  were  read. 

Motions  for  appropriations  for  the  ensuing  year  were  post- 
])oned  to  the  next  meeting. 

And  the  Society  was  adjourned. 


ON   SOME  SPECIES  OF   PYTIIONOMORPIIA   FROM   THE   CRE- 
TACEOUS BEDS  OF   KANSAS  A'ND  NEW  MEXICO. 

BY   PROF.    E.    D.    COPE. 

Head  before  I7te  American  Philosophical  Society,  December  18^/*,  1870. 

LiODOX  UYSPELOR.     Cope. 

Species  nova. 

This  species  is  ixjpresciitctl  by  numerous  vertebi-se  of  the  dorsal,  lumbar, 
and  caudal  regions,  and  other  remains,  which  will  at  a  futui*e  time  lie 
more  fully  doscnbed  than  is  possible  at  i)resent.  The  vertebne  indicate 
the  largest  Mosasauroid  reptile  known,  and  arc  remarkable  for  their  form 
as  well  as  size. 
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The  contra  of  the  dorsals  are  much  depressed,  quite  as  in  L,  perlatus, 
Cope,  and  Mosasaurus  brumby i,  Gibbes.  Their  ai*ticu1ar  faces  are  of 
transverse  lenticular  form,  the  superior  arch  being  a  little  moro  convex 
than  the  inferior,  and  obtusely  emarginate  for  the  fl*)or  of  the  neural 
canal.  The  superior  outline  is  thus  bilobed ;  the  lobes  rounded.  The 
transverse  curvature  of  the  articular  ball  is  quite  regular,  and  not,  as  in 
Mosasaurus  maximuSy  more  steeply  inclined  at  the  external  or  lateral 
angles.  A  rather  broad,  smooth  band  separates  the  edge  of  the  ball  from 
the  surfaces  of  the  centrum  ac^acent.  The  latter  are  rather  finely  striate 
ridged  from  the  edge  of  this  band.  The  inferior  outline  of  the  centrum 
is  strongly  concave,  and  with  two  venous  foramina  separated  by  a  wide 
interval.  The  basis  of  the  diapophysis  on  a  lumbar  is  very  broad,  mea- 
suring more  than  half  the  length  of  the  centrum.  In  general  chai*acters 
this  lumbar  resembles  the  doi*sal,  including  the  emargination  for  the 
neural  canal,  but  is  shortened  in  relation  to  its  length. 

The  depressed  form  of  the  lumbar  centra  gives  place  gradually  on  the 
caudals  to  a  mora  elevated  pentagonal  outline,  which  is  still  more  reduced 
in  width  in  more  posterior  regions.  The  haemal  arches  are  articulated, 
and  on  the  anterior  caudals  to  slightly  elevated  bases ;  on  the  more  pos- 
terior, the  bases  ara  reduced  in  height,  and  more  widely  and  deeply  ex- 
cavated. I  have  not  seen  the  most  distal  caudals,  and  hence  cannot  de- 
termine whether  their  chevron  bones  articulate  in  pi^  as  is  the  case  with 
those  of  L.  perlutuij  L,  proriger,  etc.  On  a  caudal  where  the  depth  of 
the  centrum  a  little  exceeds  the  transverse  diameter,  the  diapophysis  has 
become  narrow  and  thick.  The  excavation  for  the  neui*al  canal  is  strongly 
marked  on  the  more  anteiior  caudal.  The  smooth  border  of  the  articular 
ball  is  here  narrow,  and  the  superficial  rugse  are  fine,  and  confined  to  the 
anterior  part  of  the  centrum. 

Measursment9»  M, 

Transverse  diameter  ball  posterior  dorsal 0.144 

Vertical  **         .   097 

*'  **         anterior  caudal 094 

Transverse        **  **  "      107 

Length  centnim  caudal 071 

Tran8vei*se  diameter  neural  canal 0145 

**  *'         basis  diapophysis 033 

•*  **  **    .       *'  of  a  more  distal  caudal 0278 

Longitudinal  diameter  chevron  articulation  of  caudal 023 

Length  centrum ,    .068 

Depth  ball  centrum 093 

Width     *«        **        091 

Length  centrum  of  a  lumbar 106 

Width  of  articular  ball 125 

In  instituting  a  comparison  between  this  and  otker  known  Mosasauridas, 
it  will  be  necessary  to  consider  species  i-eferred^  Mosasaurus  as  well  as 
to  Liodoi^  from  the  fact  that  some  of  the  former  may  really  bo  Liodous. 
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The  Liodons  with  compressed  or  round  dorsal  or  lambar  yertebrae  may 
be  dismissed  from  comparison.  Of  the  depressed  species,  Z.  perlatu$j 
Cope,  is  known  from  specimens  of  one-third  or  less  the  size  of  the  present 
one,  which  are  further  peculiar  in  having  the  diapophyses  of  the  Inmbars 
to  stand  on  the  anterior  half  only  of  the  centrum.  In  L.  ieUrieut,  Cope, 
the  centra  are  less  depressed,  and  the  size  still  smaller  than  in  the  last. 

Among  Mosasauri  with  depressed  vertebral  centra,  it  is  to  be  noted 
that  none  present  so  great  a  degree  of  depression  and  lateral  extension 
except  the  M.  brumbyi  of  Gibbes.  They  are  all  also  much  smaller.  The 
3/.  brumbyi  was  founded  by  Dr.  Gibbes  on  two  lumbar  vertebrae  from  the 
Cretaceous  of  Alabamn,  which  resemble  those  of  the  M.  dy$pelor  in  form, 
and  also  in  size.  It  is  probably  its  nearest  ally,  and  may  be  a  Liodon. 
Dr.  Gibbes  established  the  genus  Amphorostens  for  it,  but  without  suf- 
ficient evidence  to  support  it.  The  principal  point  of  distinction  between 
it  and  the  L.  dyspelor  which  I  observe  is  the  lack  in  the  former  of  the 
strong  emargination  of  the  superior  margin  of  the  articular  surface  for 
the  lloor  of  the  neural  canal,  which  is  so  marked  in  the  latter.  I  have 
only  the  figures  of  Gibbes  to  rely  on  for  this  particular,  and  it  is  scarcely 
probable  that  the  artist  would  have  overlooked  it  had  it  existed.  Should 
the  bounding  prominences  have  been  worn  off,  then  the  restored  centrum 
would  have  had  a  notably  greater  vertical  diameter  than  in  the  L.  dyspelor 
in  the  same  jwrtions  of  the  vertebral  column.  As  a  second  character,  I 
note  that,  relying  as  before  on  Gibbes'  figures,  the  external  angles  of  the 
depressed  bull  are  not  so  extended  laterally  in  M.  brumbyi. 

In  size  the  verti'braj  of  the  i)rcsent  animal  exceed  those  of  the  M. 
brumbyi.  The  latter  has  been  hitherto  the  largest  known  species  of  the 
order  Pytliononiorpha,  exceeding  two-fold  in  its  measurements  the  M. 
f/ifjanteuM  of  I^elgium.  So  the  present  saurian  is  twice  as  great  in  dimen- 
sions as  the  New  Jersey  species  I  have  called  J/,  inaximus.  If,  as  appears 
certain,  the  ^f.  iitinAvrien»i»  discovered  by  Webb  measures  seventy-five 
feet  in  length,  the  ^f.  mdwimus  measured  eighty,  and  the  M.  dy»'p€h)r 
could  not  have  been  less  than  one  hundred  feet  in  length.  This  is  much 
the  largest  reptile  known,  and  approaches  very  nearly  the  extreme  of  the 
iMaininalian  growth  seen  in  the  whales,  though  of  coni-sc  without  their 
bulk.  Such  monsters  may  well  excite  our  surprise  as  well  as  our  curiosity 
ill  the  iiKiuiry  as  to  their  source  of  food  supply,  and  what  the  character 
of  those  coteniporary  animals  j)reserved  in  the  same  geologic  horizon. 

The  locality  wheiure  this  reptile  was  procured  is  near  Fort  Mcl^ie,  in 
New  31exico.  It  was  discovered  by  Dr.  W.  B.  Lyon,  surgeon  at  that 
l)ost,  and  by  him  sent  to  the  Army  Medical  Museum  at  Washington, 
whose  director  i)laced  it  in  the  collection  of  the  Smithsonian  Institution. 
The  attention  to  the  paleontology  of  his  neighborhood  by  Dr.  Lyon  will 
always  be  cause  of  satisfaction  to  students,  and  his  name  will  be  remem- 
bered with  that  of  Turner  (discoverer  of  the  Elasmosaurus  platyurus, 
Cope),  Sternberg,  and  others. 

The  stratum  is  the  yellow  chalk  of  the  upper  cretaceous,  which  has 
yielded  the  L.  ictericus,  L.  prorifjcr,  Polycoiylus,  etc.,  in  Kansas,  and  of 
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whoso  western  extension  into  New  Mexico,  the  prcsent  species  is  evi- 
dence. 

LlODON  ICTERICXJS,  CopC. 

Char.  External  angle  of  the  os  quadratum  close  by  the  meatus,  and 
continued  as  a  rounded  ridge  separating  the  anterior  and  external  faces 
of  the  bone.  Median  posterior  ridge  not  prominent.  Centra  of  dorsal 
vertebra)  depressed.     Humerus  broad,  short. 

Description,  This  species  is  represented  by  portions  of  cranium,  as 
postfrontal,  suspensorial,  pterygoid,  ailicular,  and  quadrate  bones ;  by 
parts  or  wholes  of  sevei*al  vertebnw,  which  are  all  dorsals,  and  by  scapula 
and  coracoid  with  many  elements  of  the  fore  limb.  The  latter  include 
humerus,  radius,  a  carpal  and  numerous  metacarpaLs  and  phalanges. 

The  species  is  first  well  characterized  by  the  form  of  the  quadrate  bone. 
This  element  lacks  a  portion  of  the  ala,  and  the  postero-superior  decurved 
process,  but  is  otherwise  perfect.  Its  form  is  intermediate  between  that 
in  X.  raliduSy  Coi>e,  and  Mosamurus  depressuB,  Cope.  Its  exteraal  angle 
of  the  proximal  extremity  is  posterior  to  its  usual  position,  as  in  the 
former  species,  but  is  less  prominent  than  in  it.  It  extends  to  near  the 
distal  end,  disappearing  between  the  extremities  of  the  median  posterior, 
and  the  distal  longitudinal  angles.  The  former  of  these  is  short,  and  it 
disappears  by  a  gradual  descent  distally,  in  a  very  rugose  margin.  The 
distal  longitudinal  is  short  and  acute,  not  prominent  at  the  distal 
extremity.  From  the  posterior  position  of  the  proximal  external 
angle,  the  alar  articular  surface  is  somewhat  elongate.  The  postero-ex- 
ternal  face  above  the  meatus  is  proportionately  short.  The  mcatal  pit  is 
scarcely  one  fifth  the  usual  size,  so  far  as  determinable  from  the  present 
surface,  but  it  is  possible  that  the  greater  pai*t  is  filled  by  an  impacted 
mass  of  bone  derived  from  the  adjacent  ridge.  The  margins  of  the  ai-ticular 
extremities  and  of  the  ala  are  striate  and  papillose  iiigose.  No  meaUd 
knob. 

The  suspensorium  is  slender.  It  is  peculiar  in  the  great  extent  of  the 
exoccipital  element,  which  covers  the  whole  superior  surface,  and  extends 
externally  over  the  opisthotic  to  the  squamosal,  concealing  the  former  ex- 
cept its  anterior  margin.  The  prootic  sends  a  small  proximal  portion 
only  to  the  superior  face. 

The  pterygoid  has  been  free  from  its  fellow  medially.  A  distal  and 
median  portions  have  been  lost ;  the  remaining  fragments  present  bases 
and  alveoliB  for  eleven  teeth.  The  fangs  are  rugulose  and  but  little 
swollen  ;  probably  five  to  seven  stood  on  the  lost  portions.  The  bases  of 
the  crowns  are  circular.  The  external  process  of  the  bone  is  slender  and 
flat. 

The  portion  of  the  mandible  preserved,  includes  much  of  the  articular, 
and  adherent  parts  of  the  angular.  The  latter  forms  a  narrow  band  on 
the  lower  edge  of  the  external  face,  and  one  twice  as  wide  on  the  inner 
face.  The  only  characteristic  feature  is  the  lowncss  of  the  ridge  which 
descends  and  extends  aiiterioriy  from  the  anterior  margin  of  the  cotylus 
for  the  quadratum. 
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Of  tlio  vcrtcbrsD  several  arc  so  distorted  by  pressure  as  to  bo  uncharacter- 
istic. Two  well  preserved  anterior  dorsals  have  transversely  oval  articular 
surfaces  excavated  openly  above  for  the  neural  canal.  One  is  from  a 
position  anterior  to  the  other,  and  these  surfaces  ara  less  oval,  though  still 
transverse.  The  centra  of  both  are  very  concave  in  protile  below,  and 
expand  both  inferiorily  and  laterally  to  the  edge  of  the  cup.  A  deep 
groove  surrounds  the  base  of  the  posterior  face.  In  the  anterior  dorsal 
the  neural  arch  is  preserved.  It  exhibits  an  approach  to  a  zygosphen 
articulation  more  marked  than  in  any  other  Liodon,  and  is  hence  nearer 
Clida8t€s  in  this  respect  as  well  as  in  the  slender  pterygoid.  A  zygosphen 
is  not  separated  from  the  zygapophyses,  owing  to  their  connection  by  a 
lamina  of  bone.  The  notches  at  the  posterior  end  of  the  arch  for  thi3 
prominence  are  marked.  The  neural  spine  had  a  long  anterior  ala,  the 
base  of  which  extends  to  the  summit  of  the  neural  arch.  It  presents  a 
fine  striation  vertical  to  the  centiiim  and  oblique  to  the  edge  of  the  bone, 
as  is  seen  in  C.  propython,  Cope.  The  diapophysis  on  this  vertebra  looks 
obliquely  upwards  and  carries  a  vertical  articular  surface  which  is  con- 
cave behind.  The  Une  of  its  lower  extremity  falls  the  depth  of  the 
neural  arch  below  the  latter,  and  of  its  upper  reaches  the  apex  of  the  canal 
in  front.  The  more  posterior  vertebra  has  as  usual  a  broader  articular  rib 
surface,  the  diapophysis  being  flattened  above  and  below.  The  marginal 
and  angular  surfaces  are  striatc-i*ugose  on  these  and  the  other  vertebrae. 
One  of  the  free  hypapophyses  of  a  c^rviciil  is  preserved.  It  has  a  sub- 
trigonal  section  and  is  longer  than  wide,  and  obtuse.  Its  posterior  faces 
are  exceedinj^ly  rugose. 

A  cervical  rib  is  compressed  and  shoi*t.  Head  narrow,  largo  simi)le, 
the  adjacent  sides  striatc-rugose.     Sides  with  a  shallow  groove. 

The  scai)ular  arch  is  rcpiesentcd  by  an  entire  right  scapula  and  proximal 
part  of  right  coracoid.  The  former  is  broader  than  in  any  of  the  species 
in  which  I  have  seen  it  (four  only),  and  is  Hat,  and  thin  above.  Its 
anterior  extension  is  greatest  below  ;  its  posterior  above,  at  the  superior 
angle.  The  lower  posterior  margin  is  strongly  concave  and  thickened. 
The  antero-superior  margin  is  a  rei^uhirly  convex  arc  of  more  than  180^. 
The  lower  portion  in  front  is  on  a  diflerent  plane,  and  is  the  rudimental 
acromion.  The  articular  surface  is  rugose,  and  the  glenoid  cavity  not 
less  so. 

The  proximal  portion  of  the  coracoid  is  flat.  It  pi-esents  the  usual 
foramen  near  the  anterior  margin,  and  the  shorter  concavity  of  the 
anterior  margin  leads  to  the  belief  that  the  anterior  extremity  of  the  bone 
is  the  more  prolonged  as  in  Clidasies  propython. 

The  glenoid  cavity  is  not  concave,  but  merely  two  adjacent  flattenctl 
rugose  surfaces. 

Conse<iuently  the  Jivmerus  has  no  head,  but  merely  an  elongate  articular 
surface,  which  exhibits  a  median  keel  and  a  short  angular  expansion  near 
the  middle.  This  bone  is  of  remarkable  form,  more  resembling  that  I  have 
described  in  Clidastes  propythoji*  than  any  other,  and  very  dift'erent  from 
that  described  by  Leidy  in  Platecarpus  tympaniticus.    It  is  a  broad  flat 

*  Kcc  Trans  Amor.  V\v\\os.  Sor.,  i.sr.p.  210.    Tab.  XII,  fl;?.  17, 
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bone  expanded  at  the  extremities  in  one  plane  distally,  so  as  to  be  as  wide 
as  long.  In  the  present  individual  it  is  crushed  by  pressure,  so  that  its 
thickness  is  not  readily  determinable.  Its  external  surface  rises  into  a 
crest  medially  at  the  nan*owest  portion,  which  continues  to  the  lateral 
angle  of  the  proximal  end,  following  parallel  to  one  of  the  bordei-s. 
A  moderate  thickening  exists  on  the  opposite  side  a  little  beyond  the  ex- 
tremity of  the  crest.  Strongly  rugose  strise  extend  to  the  edges  of  the 
articular  faces.  An  oval  rugose  muscular  insertion  exists  on  the  least 
prominent  of  the  distal  angles,  and  not  on  a  process  as  in  C  propython. 

A  bone  which  from  its  analogy  to  the  radius  of  the  last  named  species 
I  suppose  to  be  that  bone,  accompanies  the  others.  It  is  flat,  truncate 
proximally  and  with  nearly  parallel  borders  on  the  proximal  half.  Distally 
it  is  obliquely  expanded,  the  outline  forming  a  segment  of  an  ellipse  whose 
axis  is  oblique  to  that  of  the  bone.     Its  extremities  are  rugose>striate. 

One  carpal  remains  :  it  is  a  quinquelateml  bone,  one  side  being  marginal 
and  concave.  Perhaps  it  is  the  intermedial.  There  are  several  elements 
which  are  probably  metacarpals.  The  general  stiucture  of  the  whole  limb 
may  be  determined  from  these  and  from  the  numerous  phalanges. 
The  former  are  flattened  and  with  oblique  extremities  ;  the  latter  more 
cylindric,  with  a  transverse  tnincation.  Both  have  a  median  contraction, 
which  becomes  less  marked  in  the  distal  ones  ;  these  are  also  more  cylin- 
dric, entiwly  so  at  the  distal  extremities,  which  are  concave.  All  of 
these  element  are  rod-like,  much  more  slender  than  any  of  those  figured 
by  Cuvier  or  Leidy.  Those  immediately  following  the  metacarpals  are 
flattened,  but  thickened  distally. 

The  number  of  digits  cannot  be  readily  determined,  but  four  may  be 
certainly  distinguished.  The  general  similarity  in  construction  of  the 
manus  to  that  of  a  Cetacean  mammal  is  noteworthy. 

Measurements,  M, 

Length  suspensorium  (anteriorly) 0.11 1 

Width  **  medially ; .031 

Quadrate,  greatest  length .009 

**  width  of  ala 066 

**  thickness  behind 03 

**  length  distal  extremity 043 

Pterygoid,  length  six  alveoli 055 

Anterior  dorsal,  length  centrum 059 

**  <*       width  cup 0515 

"  **       depth     "   038 

**  **       expanse  poster,  zygapophy^es 0395 

**  **  **        diapophyscs 091 

"  "       width  neural  canal 0135 

**  **       depth  <*         Oil 

Posterior    **  «    ball 049 

**  "       width    " 0425 

**  **      length  centrum 0555 

**  **       expanse  diapophyscs 088 
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Scapula  length 145 

uridth  proximal 07 

**  ••      median 112 

CV«r3coid  width,  pi\>xim.il 0C6 

Ihuuerus  leiij^h 154 

width  pmximal 119 

metliau 075 

'*      fh>i3k\   ie>tun:d  from  C-  pn^python; 158 

luuiius  len^rth 115 

width  proximal 061 

•'    distal   oblique; 105 

CarjKil  kn^h 04 

••      ^idih 037 

Mctaairpal  lenj^h 095 

width  proximally 045 

*•      medially 018 

••     disially OW 

riMl.inge  •  metliftil   length US5 

width  proiiii::iI'y 027 

distal   loncth 050 

width  distally •.0082 

Ramus  mamlibuii,  doi  ili  in  fi\»iit  of  otylus         056 

Corvioal  ril»,  length 074 

T:»o  t- :.i!  lor::tl:  of  tVo  ar.:<::i«  r  l::r.l»  cvH.'.d  r.vi  have  l>evii  less  than 
O.i'*^  M..  \\I;:vli  .ill  wx  ..:*  v.. J  J  ii.il.ii:^r.s  in  the  U-ujcst  •liii:.  There  may 
l..i\>.  '-.^i:  lu  're.  T....t  il-^.-  <.!..:>  w.  le  «f  ;;n«Nju.il  loi^jth  is  ii.dicate<l  by 
T«.  :;:■■:>  •:*:«. »  i:\  y:..r.:i\  .i-.r  •■::.•  ■,.:•. v:^:i;  iI:o  :ii^cimtns.  where  the  artii-u- 
'...t:.^::  ■•:"  iw-.i  ;l  ..i  ■:  _-\^  :..!!>  \'ji'«'>:;v  ti.*.  shaft  *.-i  t^ne  of  the  a«lji>iuin); 
*\:j,iu     T!.«L  :'l.»i\*r^'«.>  %\trt  -^  j- .-.i-.i!!.^!  by  a  ^hurt  ;ii:enr;d  of  caitilage. 

Tl.v  ^:;^>•  -'f  t'.-i'i  r*  iti'.e  \\jL>  i>,ir  t!.ai  <.»:  L.  vaIId-:>,  p<.'rhaii*  thirty-live 
I . »  f '  r :  V  rV  •. :  i  u  le i:  ct  a. 

TI.*.  .ir.l::::U-i '»:*  t'.i<  ^y^viv'^  ;\>  i.xMei.rar.y  p:ir.:t\i  out.  are  to  thoi« 
;, :"  •  :  •  u  L  •  h  .  p :  r '  .1.;  1 1  '. " '  •  f  •  •  ■ '  -^ .  T ; . ;  >  i  * : ::«.!  :«:a :  o\:  i  -y  :  i  .e  n;  a  n  y  pterj- jn»itl 
tevrl .  :"■-  rvAi;:uo:r.ai  z\j  .-^r-'.^*::  art:-:u!.i:i  ^r.  tl.v  r\M::)ar  stria.'  of  tin* 
l^.T.'.-*  .■•  •!  :I.-.' f  »r:r>  of  :"..^  '.•.i\.tt  1 -•:>.>.     In  M«.»sa>ai:rus  the  humerus  is 

T!  V  <\^vim::is  •*:i  vl;:cli  :*  :>  ^:<.:e<  rests  worv  u:>o>ver\Hl  bj  Prof.  B. 
F.  M.:d^^,  iVriiKTiV  >:.i:o  »V" !>;:>:  •■:  Kans^vs  Lvv*  Pii uV 2ss«.»r  of  t»eoloi:v 
::;  tliv  >*.i:o  A^r:.v.I:u  .»*.  v.-.b-jv  -.-f  Kansa^w  o::  tlio  r.'^nh  l^iiuk  of  llu» 
<r.:  k  V  :  I ; r.  Ki ^ «:  r,  :  1 . ;  ;•:  v  tv.  : I<  >  t  m  >:  -^ f  Fv»  rt  W ai*.ic«: ,  K  aiLs.\s. 

Nu2ien»i:>  :rairn'.^r.:<  «.■•."  .m  •:!  <.r  Ur^T  indiv^iual  wore  f»»und  by  Pn>f. 
M  :••  j«.  !i..«r  :lio  >.iiix  ;.x\  r.'y.  -a:  Uh  i^-".*-rc  inxably  to  the  ?=anie  sj^ecies. 
A::.'*: .;  :1--::::  i*^  a  :  o;'.i^n  .•:"  tl.t  m.i\;y..;ry  ty»*je  wi:I:  Isjl?«?s  of  two  teeth : 
the  lsa^:>  o:'  The  v:r.^wr.>  w.x':e  l-iokta o:i' are  i:^»c  ov.'m;  re>>ed*  but  bli^htly 
oval.  JL  ridi'a*  i>  a  ii.\t  lor.e,  rrore  orlftiud  a;  oac  ex:n.mity  than  that  of 
Cu«i*'i«ft'«4  pr^^  :X.' », 
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M 

Lencfth  of  radius 0.108 

"Width  do.  narrower  extremity 004 

**        "    wider  "        08 

**        **    medially 042 

This  species  cannot  be  confounded  with  the  L.  proriger.  Cope,  and  L, 
congrops,  Cope,  owing  to  its  depressed  veitebral  centra ;  from  L.  mitchillii, 
DeKay,  the  equal  and  numerous  pterygoid  teeth  separate  it  at  once. 

LlODON  MUDGEI,  CopC. 

I  am  not  quite  sure  whether  this  species  belongs  to  this  genus  or  to 
Mosasaurus.  The  characters  of  its  quadrate  bone,  size,  <&c.,  induce  me 
to  refer  it  provisionally  to  the  former. 

Its  determination  rests  on  a  series  of  specimens  from  the  yellow  chalk 
at  a  point  six  miles  south  of  Sheridan,  Kansas.  They  consist  of  three 
vertebra)  and  fi*agnients  of  atlas,  with  numerous  portions  of  cranium  and 
proximal  extremity  of  scapula. 

The  parts  of  cranium  preserved  are  the  frontal  bone  without  the 
anterior  extremity,  and  with  the  adjacent  parietal  almost  complete,  parts 
of  the  basisphenoid,  the  suspensorium,  the  ossa  quadrata,  and  the  greater 
part  of  the  articular.  The  frontal  is  flat  with  thin  edge,  longitudinally 
hollowed  on  each  side  of  the  median  line,  which  is  marked  by  a  low  but 
acute  keel.  There  is  an  abundance  of  foramina  and  delicate  grooves  on 
the  surface,  and  posteriorly  elevated  striae,  which  converge  to  the  median 
keel.  The  median  square  projection  of  the  border  of  the  parietal  is  in 
advance  of  the  lateral  portion  of  the  same,  and  not  behind  it  as  in  Gli- 
daaies  propi/thon.  The  fontanelle  is  large.  A  marked  feature  is  that  the 
parietal  crests  unite  into  a  low  medican  ridge  a  short  distance  behind  the 
fontanelle  and  are  not,  as  in  Clidasies  propytJion,  separated  by  a  horizontal 
plane.  The  sutures  of  the  bones  forming  the  side  of  the  brain- case  are 
very  obscure.  Nevertheless  it  appears  that  the  descending  margin  of  the 
parietal  docs  not  descend  to  the  front  of  the  alisphenoid,  but  is  margined 
inferiorly  by  the  latter  to  the  postorbital  expansion.  No  part  of  the  in- 
ferior margin  of  the  alisphenoid  can  reach  the  sphenoid,  as  it  terminates 
in  a  thin  edge  except  for  a  short  distance  medially  where  it  is  broken  off. 

Tlie  inferior  aspect  of  the  parietal  and  frontal  bones  presents  a  furcate 
keel  corresponding  to  the  divergent  parietal  crests,  and  a  vciy  large 
funnel  for  the  epiphysis  of  the  bi*ain.  The  olfactory  groove  is  deep  and 
regular. 

The  articular  bone  is  characterized  by  the  prominent  longitudinal 
crest  which  descends  on  the  inner  side,  from  the  front  of  the  glenoid 
cavity  to  below  tlie  posterior  attachment  of  the  coronoid  bone,  where  it 
teiiuinates  in  a  thin  edge.  Also  by  the  short  distance  between  the 
margin  of  the  glenoid  cavity  (cotylus)  to  commencement  (or  end)  of  coro- 
noid suture,  indicating  a  sliortening  of  the  posterior  part,  at  least,  of  the 
cranium.  The  bone  is  continued  forwards  only  immediately  under  the 
coronoid  (cfr  L,  ictericus). 
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The  proximal  extremity  of  the  quadrate  is  characteristic,  and  exhibits 
features  inteiTnediate  between  those  of  Liodon  ietericus^  Cope,  and  the 
typical  species  of  Mosasaurus,  as  3/.  fulciatufty  M.  dekayi,  &c.  The 
proximal  articular  face  is  much  like  that  of  M.  deprettsus  (Trans.  Aiue**. 
Philos.  Soc,  1809,  p.  181,  Fig.  48,  No.  8).  The  external  angle  is  much 
smaller  than  in  the  Liodons  and  more  anterior,  nevertheless  it  is  con- 
tinued distally  as  a  ridge-like  angle  separating  the  antero-lateral  from  the 
postcro-latcral  faces  as  in  them,  and  not  presenting  the  gradual  blending 
of  the  two  surfaces  characteristic  of  the  genus  Mosasaurus,  The  postero- 
lateral face  is  thus  flat  proximally,  and  the  meatal  pit,  which  is  well  de- 
veloped, cannot  be  seen  from  the  antero-lateral  face.  The  distal  part  of 
the  quadrate  is  lost,  so  that  I  cannot  determine  the  character  of  the  ridges 
thei*e. 

The  basal  element  of  the  axis  bears  a  strong  hypapophysis  without 
articular  faces,  but  very  rugose  surfaces.  The  same  portion  of  the  atlas 
is  a  convex  pai-allelopipedon,  with  median  rugose  tuberosity  and  very 
rugose  extremities.  Its  surface  is  not  separated  from  its  body  anteriorly 
by  a  deep  groove  as  in  L.  iciericus. 

The  articular  facets  of  the  scapula  are  much  broader  than  in  the  other 
species  here  described,  indicating  a  head  or  wider  articulation  of  humerus. 
No  limb  bones  were  preserved. 

Tlie  vcrtebi-a)  are  too  much  injured  to  be  characteristic,  with  one  ex- 
ception. This  one  is  a  posterior  dorsal,  and  had  had  compressed  centrum, 
or  at  least  not  depressed.  The  inferior  face  is  convex  transversely,  and 
there  is  a  slight  concivity  below  each  diapophysis. 

Measurements,  3/. 

Parietal,  length 0.074 

"  width  between  anterior  and  crests 048 

"  least  width 022 

Frontal  interorbital  width 002 

Quadrate  width  above 02 

**        length  from  pit  to  proximal  end 02o 

Articular,  length  lower  edge 015 

*'         depth  in  front  of  (jotylus - 35 

"  **       at  end  coronoid 055 

Posterior  dorsal  length 0495 

Scapula  proximal  width , OOl 

This  species  differs  from  all  those  of  Mosasaurus  and  Liodon^  in  which 
the  form  of  the  quadrate  is  known  in  the  character  of  that  bone.  From 
L.  hvvis  and  L.  congrops  in  which  that  element  is  unknown,  it  dift'crs  in 
the  stouter  or  less  slender  vertebne  ;  from  L,  prorigtr  in  its  much  smaller 
size. 

Its  size  is  a  liitlc  less  than  the  L.  ictericus  or  L.  valtdus.  It  is  dedicated 
to  Professor  Mudge,  in  recognition  of  the  valuable  results  of  his  investiga- 
tions as  State  Geologist  of  Kansas. 
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Clidabtes  cineriarum,  Cope. 

The  largest  species  of  this  genus  as  indicated  by  the  zygosphen  articu- 
lation of  the  vertebrsB. 

The  locality  where  it  was  found  is  the  same  as  the  last,  but  the 
specimens  were  taken  from  the  gray  bed,  perhaps  the  same  that  produced 
the  Elasmosaurus  plat^ruBy  Cope.  They  consist  of  vertebrae  and  ptery- 
goid teeth.  There  are  two  anterior  dorsals,  three  Inmbai-s,  and  one  caudal. 
The  articular  faces  of  the  caudals  arc  broad  vertical  ovals.  They  increase 
in  width  on  the  lumbars  till  on  the  last  of  these  they  assume  the  sub- 
pentagonal  form  characteristic  of  many  species,  and  which  \a  still  moie 
marked  on  the  caudal.  The  centrum  of  the  anterior  dorsal  is  much  com- 
pressed ;  infeiiorly,  slightly  concave  longitudinally,  i-egularly  and  promi- 
nently convex  transversely.  Conversely,  the  rims  of  the  cup  and  ball  are 
strongly  expanded,  the  latter  with  surrounding  groove.  The  diapophyses 
of  the  lumbars  are  of  considerable  length,  exceeding  in  this  respect  those 
of  Mosasaurus  we  possess,  whci*e  these  parts  are  preserved.  On  the 
median  of  the  lumbars  the  inferior  surface  of  the  centrum  first  becomes 
truncate  or  plane,  and  separated  from  that  below  the  diapophyses,  which 
become  slightly  concave.  The  expansion  of  the  ball  becomes  more  ab- 
rupt and  striking  on  these  vertebrae.  The  caudal  is  a  little  more  com- 
pressed than  the  lumbars,  and  presents  the  character  of  coossified  chevron 
bones.    These  are  slender  and  longitudinally  grooved. 

A  single  pterygoid  tooth  was  found  in  the  matrix  on  one  of  the  dorsals. 
The  basis  is  short  and  much  swollen ;  the  crown  curved,  acute,  a  little 
compressed,  and  with  an  obtuse  cutting  edge  posteriorly. 

Measurements. 

Vci-tebrae,  &c ,  from  brown  bed. 

AT. 

Anterior  dorsal,  length  centrum 0.0608 

**  **      depth  articular  ball 038 

**  **      width        **        **     038 

"  **      diameter  behind  diapophyses 029 

**  **      depth  articular  face  for  rib. ...  .^ 022 

Lumbar,  length  centrum 06 

**  depth  ball 037 

*  *  width 039 

'*  length  remnant  of  diapophysis 046 

*•  No.  2,  length  centrum 055 

**  '*    width  zygosphen 0182 

Caudal  length  centrum 041 

**        depth  cup 04 

**        width 04 

**  **    basis  diapophysis  0245 

*'  **    between  chevron  rami 0115 

Pterygoid  tooth  height  crown 0125 

**  '*     diameter  pedestal 013 


This  sfrffifrs  was  fonnd  by  Prof.  >Iiidge  near  the  locality  of  the  Liodon 
m*ffh*L  i-iTL  miles  s^mth  ofSheridaD.  Kansas 

It  \<  riuly  nece#k*ary  toc^impare  tins  species  with  C.  inUrmedimM^  Leidy,* 
as  the  C.  i{fHanarH»  and  C.  ftr*>p^thro\  have  depressed  Tertebial  centrr. 
Th^/«e  of  the  first  are  rounded,  of  the  present  compressed.  The  C- 
interm<-ilius  aW»  agrees  with  the  two  others  in  the  obliquity  of  the 
articular  fares  to  the  vertical  transverse  plane  of  the  centrum:  io  the 
present  sjKrcies  these  planes  are  jraralUl.  This  species  is  also  larger  than 
the  C.  ifj^nnnru*.  Cope  ;  the  C.  inUrmediu9  is  smaller. 

There  is  another  species  from  New  Jersey  to  which  it  is  more  nearly 
alliecl,  a  v«rrtebra  of  which  I  have  described  under  the  head  of  Liod^n 
hurin  Trans.  Amer.  Philos.  Soc,  1869,  205 »,  and  fibred  1.  c.  Tab.  V. 
fi'r.  o,  under  the  erroneous  name  3facroMauru$  TaUdn»,  This  probably 
rhjcs  not  belong  to  the  JAodon  /tfrM,  which  docs  not  possess  the  zygosphen 
artirnlation  but  is  most  likely  allied  to  the  present  species,  and  a  true 
I'JithiiiU*.  When  compared  with  a  vertebra  from  the  same  position  in 
the  column  as  determined  by  ihe  position  of  the  diapophyses,  the  articu- 
lar far-OS  are  still  more  compressed,  and  the  inferior  e-urfnce  of  the  centrum 
iristf-ad  of  l»eing  rejjularly  convex,  forms  a  plane  separated  from  lateral 
fonr-avities  by  an  obtuse  angle.  There  is  less  expansion  of  the  mamins 
of  thij  i'\\\i  and  ball.  The  size  is  also  greater.  I  propose  to  distinguish 
this  *»]KTies  as  CUdii»te»  nntiraHduM,  Cope.  It  is  from  the  darker  stratum 
of  the  green  sand  near  Medford,  New  Jersey, 

()h>h'(ini  yotice  of  Samuel  VAUonAN  Mertuck,  Esq.,   by  Daniel  R 

Goodwin,  I).  D. 

(Ti^'td  before  the  Amr.rktUi  Phros-iphical  Societf/,  December  IC,  1870.) 

Mr.  Saimirl  Vanglian  Merrick,  who  <licd  on  the  18th  of  August  last,  was 
at  llu*  lime  ai'  his  cU'ccasc,  am)ng  tlie  oUlest  members  of  this  Society. 
Kk'ct<Ml  in  18oo,  his  menib<»rshii)  covered  more  than  the  average  period  of 
a  g(*n(;ration.  His  was  a  noiseless  and  unobtnisive,  but  an  eminently  active 
an<l  l>encricent  life,  moving  on  like  the  current  of  a  deep  and  (piiet  river, 
sih^ntly  depositing  tlio  accumulations  of  rich  alluvium  along  its  banks,  and 
bearing  the  freighted  wealth  of  thousands  ui)on  its  bosom.  lie  was  not 
wliai  is  commonly  recognized  as  a  great  or  a  distinguished  man.  His  life 
dous  not  stand  out  before  us  in  bold  relief,  in  marked  individuality,  leav- 
ing u|>on  the  mere  casual  observer  the  impression  of  its  definite  outline  ; 
but  was  buried  and  mingled  in  the  moving  and  surging  mass  of  the  world 
around  him.  It  might  be  thought  fitting,  therefore,  to  dismiss  our  notice 
of  Ijim  in  a  few  passing  words  ;  but  to  me  there  seem  to  be  special  rea- 
sons, in  tliis  very  peculiarity  of  the  case,  for  pursuing  an  opposite  course* 
and  I  shall,  therefore,  ask  the  indulgence  of  the  Society  in  giving  a  some- 
what greater  extension  to  this  paper  than  is  usual;  though  less,  after  all, 
than  the  subject,  in  my  judgment,  demands.     Great  usefulness  was  Mr, 

*  P.TC.  Aca'L  Nat.  Scl.,  P'alla.,  1870.  p.  4, 
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Merrick's  distinction.  Solidity,  energy,  practical  sagacity,  were  liis  char- 
acteristics. In  the  wildly  moving  and  fermenting  mass  with  which  his 
life  was  mixed  up,  it  was  ever  a  guiding  and  propelling  element  of  pro- 
gress, and  a  leavening  element  of  good,  but  an  element  requiring  some 
attention  and  study  for  its  distinct  apprehension  and  full  appreciation. 
If  we  have  more  men  of  this  kind  of  greatness  than  of  the  other,  we  have 
reason  to  rejoice  in  the  fact.  A  community  in  which  such  men  abound 
need  never  be  ashamed,  unless  social  improvement  and  happiness  are  occa- 
sions for  humiliation. 

This  is  a  Philosophical  Society;  but  we  are  not,  and  we  need  not  all  be 
philosopher  in  the  narrower  technical  sense.  He  who  leaves  the  world  in 
a  high  degree  better,  wiser  and  happier,  for  his  having  lived  in  it,  is  either, 
in  the  large  and  more  generous  souse,  a  philosopher,  or  something  more 
and  better  than  a  philosopher. 

It  is  ti*uc,  that  classifications  of  men  ai-e  always  deficient  in  logical  pre- 
cision. They  express  only  leading  tendencies  or  marked  degrees.  But 
one  of  the  most  geueral,  and,  at  the  same  time,  most  simple  and  fruitful 
in  its  applications,  is  the  two-fold  division  into  men  of  t?iouf/ht  and  men  of 
action.  But  these  two  classes  are  not  to  be  kept  aloof  from  each  other, 
still  less  to  bo  arrayed  in  mutual  conflict.  They  are  reciprocally  comple- 
mentary and  helpful.  One  aim  of  this  Society  is,  to  aid  in  bringing  them 
into  their  appropriate  relation  to  each  other.  And  few  among  us  have 
labored  moi-e  successfully  for  the  Accomplishment  of  this  end,  or  have  pi*e- 
sented  in  themselves  a  better  illustration  of  tlie  happy  union  of  those  two 
chai-acters,  than  Mr.  Merrick.  To  suppose  that  this  Society  was  designed 
to  embrace  only  men  of  mere  thought,  that  it  confines  its  mission  to  mere 
speculation  or  pure  science,  is  a  great  mistake.  Its  aim  is  eminently 
practical.  It  seeks  thought,  scientific  observation,  certainly;  but  it  seeks 
thought  only  as  related  to  its  applications.  It  would  utilize  thought,  and 
it  would  rationalize  action.  It  would  reduce  action  under  the  stimulus 
and  guidance  of  thought;  and  it  would  provoke  thought  to  its  in  tensest 
and,  at  the  same  time,  its  most  healthful  exertion  on  the  field  of  action. 
This  Society  is  not  the  ai*ena  of  combat,  but  the  armory  and  foj/cr  of  the 
combatants;  it  is  not  the  theatre  of  action,  but  the  post-seenium  of  the 
actors.  It  seeks  to  bring  thought  into  its  widest  play  as  well  as  its  fullest 
development.  It  aims  to  make  thought  permeate  and  leaven  the  mass. 
Not  only  do  we,  therefore,  welcome  men  of  action  rising  into  the  sphere 
of  thought,  but  we  admire  and  cheer  on  men  of  thought  descending  into 
the  dust  and  struggle  of  action.  The  dignity  of  labor  is  the  true  dignity 
of  man.  To  enforce  this  truth  is  one  of  the  highest  aims  of  this  Society. 
Tlie  elevation  of  man  is  the  noblest  end  of  philosophy. 

It  is  in  this  view  that  Mr.  Merrick's  career  presents  itself  in  its  time 
significance,  and  in  its  proper  relations  to  this  Society. 

This  will  best  appear  from  a  rapid  sketch  of  his  life  and  character. 

Mr.  Merrick  was  bom  at  Hallowell,  Maine,  on  the  4th  of  May,  1801.  Ilis 
father,  John  Merrick,  was  a  man  of  marked  character,  and  extraordinary 
mental  vigo:*.     In  1798  he  came  to  this  country  from  England,  where  he 
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had  been  educated  for  the  Unitarian  pulpit.  Not  finding  in  this  his  yoca- 
tion.  he  lived  in  Hallowell  as  a  gentleman  of  retired  leisure^  or  rather,  of 
great  and  varic<l  and  beneficent  activity.  The  mother  was  a  daughter 
<if  Samuel  Vaughan.  Esq..  a  merchant  of  London.  His  brother,  John 
Vauglinn,  uncle  of  our  Samuel  Vaughan  Merrick,  was,  for  a  long  series  of 
years,  identified  with  this  Society,  as  its  Librarian  and  Secretary.  He  is 
remembered  with  affectionate  ref^pect  for  his  genial  social  qualities,  and 
for  his  rare  l>enevolence  and  kiudness  (if  heart.  He  cared  lor  the  stranger. 
Every  foreigner,  of  whatever  nationality,  who  chanced  to  be  in  Philadel- 
phia, found  in  him  more  than  the  official  consul  of  his  country, — a  sym- 
pathizing friend. 

In  his  unclc*K  business  house,  our  S.  V.  ^lerrick  was  placed  at  the  age 
of  15,  to  be  trained  as  a  wine  merchant.  At  the  age  of  19,  a  proposition 
was  made  to  him  to  leave  that  business,  and  enter  an  opening  which  pre- 
sented itself  for  the  manufacture  of  machinery.  This  was  to  exchange 
the  profession  of  the  merchant  for  that  of  the  mechanic, — a  step  which 
it  is  significant  to  observe  was  at  that  day  regarded  as  involving  little  less 
than  social  degradation.  Young  Merrick,  in  tlie  full  determination  to 
hew  his  own  way  in  the  world,  accepted  the  offer,  dofifcd  his  coat,  acd 
rolled  up  his  sleeves  to  the  work.  The  firm  of  Merrick  &  Agnew  was 
established  ;  and  soon  gained  unusual  celebrity  as  manufacturers  of  im- 
proved Fire-engines.  Professors  in  New  England  colleges  used  to  ex- 
hibit these  engines  to  their  classes  as  illustrations  in  mechanics  and  speci- 
mens of  American  ingenuity  and  workmanship.* 

Young  Merrick  rapidly  doveloi)cd,  under  his  own  teaching,  a  remark- 
able engineering  and  mechanical  talent. 

After  some  years  lie  was  ready  to  enlarge  his  field  of  operations;  the 
**9outhwark  Foundry"  was  established;  the  firm  of  ** Merrick  and 
Townc"  was  founded  in  1837,  and  entered  into  the  general  and  extensive 
manufacture  of  various  kinds  of  machinery  and  apparatus,  particularly  of 
steam  engines  and  boilers.  As  an  illustration  of  the  energy  and  enterprise 
of  the  Ann  may  bo  mentioned  the  fact,  that,  at  so  early  a  period  and  in 
the  infancy  of  mechanical  engineering  in  this  country,  they  contrjictcd 
for  and  constructed  the  engines  of  the  U.  S.  Steam  frigate  Mississippi, 
which  proved  to  bo  one  of  the  speediest,  safest,  most  trustworthy  and 
serviceable;  ships  in  the  navy.  It  was  chiefly  duo  to  the  faithfulues.s 
skill,  and  perfect  finish  with  which  her  machinery  was  constructed,  that 
abroad,  as  well  as  at  home,  she  became  an  object  of  national  pride.  In  her 
Commodore  Perry  made  his  visit  to  Japan  and  rode  out  the  cyclones  of 
the  China  sea ;  and  she  continued  high  in  the  list  for  effective  service, 
until,  on  the  night  of  the  14th  of  March,  1863,  she  ran  aground  and  was 
blown  up  under  the  guns  of  Port  Hudson. 

In  1849  Mr.  Towne  retired  from  tho  firm,  which  was  continued  under  the 

•Ijater  In  life,  Mr.  Merrick  retained  his  eariy  Interest  In  the  improvement  of  Fire  Engines,  al- 
though they  were  no  longer  manufactured  at  his  works;  and  for  many  years  he  took  personally 
an  active  and  leading  part  in  the  Fire  Department,  until  he  secured  the  Introduction  of  the  Steam 
Fire  Engines  throughout  the  city. 
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well-known  style  of  "  Slcrriclt  and  Son,"  and  '■  Merrick  and  Sons,"  al- 
though Mr.  Merrick's actite  cnnncclion  with  it  censed  fiomtlie  jvur  tBCO. 
Tbd  development  of  this  grent  btisiness  eHtAblii-Linent  was  tlie  main  work 
of  his  life,  and  he  persevered  in  it  fur  a  period  of  near  a  quiirter  of  a 
century.  He  retired  from  it  witli  large  wealth  honorably  acquired  in  a 
bueiness  whoso  great  priTiite  gains  were  conditioned  upon  conferring  ini- 
meiiiielj'  grctitcr  puhh'c  benefits;  In  works  auti  GiiterpriscH  wbieb  sensibly 
contributed  to  Ihe  growth  nnd  prospeiity  of  the  city  itnd  to  the  nclfni'e 
of  the  Ktntc.  Hu  retired  when  the  establislinient  which  he  hnd  reRicd 
was  still  in  the  flood  tide  of  euccesp,  for  it  was  never  more  active  or  useful 
thao  during  Ihc  years  of  tlie  late  rebellion. 

At  an  early  period  in  his  career,  Mr.  Merrick  became  deeply  imprenscd 
with  the  importance  to  mechanics,  fur  tbeir  success  and  elovnlion,  of  utote 
tliDUgiit  and  iiitflllgence,  of  more  aec|iinintnnce  with  tlio  progrcas  of 
medianioal  arts  and  inventlonx,  nnd  of  more  of  mutual  intercourse  nrd 
social  stimulus.  With  this  view  he  projected  and  urged  forward  tlio 
establisbment  of  tlio  Franklin  Institute  ;  nnd  it  may  he  said,  I  think, 
without  disptiragenient  to  the  claims  of  any  other  of  its  original  memhei'^ 
that  no  man  has  a  bctler  title  to  be  considered  its  fovnder  than  Mr. 
Merrick.  For  a  long  eci  ies  of  years  he  continued  one  of  Its  most  active 
and  honored  members ;  until,  Trora  its  small  and  un)>rctentious  hcginningr, 
AS  little  more  than  an  association  of  meciianics  for  mutual  improvement, 
It  was  developed  into  the  chief  centre  of  practical  Bdenco  in  the  city,  l.e- 
came  an  honor  to  Philadelphia,  and  enjoyed  a  familinr  national  and 
European  reputation. 

In  one  point  of  view  the  Franklin  InKtitute  has  taken  as  its  specialty 
and  almost  itbsurhed  into  itself  one  portion  of  the  work  which  pertains  to 
the  general  scope  of  this  Bociely.  Among  our  own  founders  was  Ben- 
jamin Franklin  himself,  a  most  thorough  utilitarian,  who  always  regarded 
science  with  an  eye  to  it«  practical  applications,  and  considered  tbem 
among  the  principal  motives  for  all  scientific  effort  and  enquiry.  And,  in 
genernl,  so  far  as  the  foundersof  this  Society  were  philosophers,  they  were 
eminently  Socratic  philosophei's ;  and  such  is  the  philosophy  which  they 
designed  the  Society  the;  establiHhed  always  to  represent.  The  Franklin 
Institute  may,  therefore,  he  couKidcrcd  as  an  ofTshoot,  or  a  department, 
or  a  section— not  in  form  hut  in  fact— of  the  American  Pfailosophicnl 
Society.  And  this  may  explain  why,  in  later  years,  Mr.  Merrick  may 
seem  to  havo  roll n(]uished  his  active  participation  in  our  work — It  was 
because  his  interest  and  energies  were  absorbed  in  the  Franklin  Institute. 

The  Managers  of  the  Institute  have  expressed  their  own  senae  of 
the  merits  and  character  of  Mr.  Merrick,  in  the  resolutions  which  are 
bere  sultloined : 

"Ami>Ii«iI.  Thattlie  Managon  ol  the  Franklin  I HHtltuIe  liarerMilvcd  with  the 
deepest  sorrow  the  aimuunctmeiitoltho  death  o(  Samuel  V.  BlBrrlek.  Ihe  rounder  ol 
Ibe  InUltiite.  for  nmiiy  years  Itn  prealdetil.  and  ihvayi  Its  earnest.  tlbcTsl  and  devoted 
friend.  Auoclaled  with  it  as  he  was  In  Its  early  elTurls  for  tin  public  confltletiee  *hd 
support:  pnrtli'lpatlngait  lie  did  In  all  thu  great  la1>Dn  and  onterprliesti;  which  It 
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won  its  way  to  the  honorable  reputation  It  now  enjoys;  Ills  name  and  character  are 
H  >  niinf;1ed  with  its  hi3tor>-  tliat,  while  the  Institute  endures,  hU  wlU  be  an  enduring 
niemorj'. 

'*  lirxolr^ij.  That  tlie  >Linapers  of  the  Institute,  many  of  whom  Iiave  been  for  jrears 
asso<-i:itc;d  with  tlio  (h'ceaMMl  In  the  care  of  its  afTairs.  and  in  the  other  walks  of  life,  in 
wlilcii  lie  was  so  diHtin^nil^hed  for  broad  and  wise  intelligence,  for  untiring  zeal,  and 
for  (Treat  public  spirit,  will  ever  chorish  with  feelings  of  proud  and  affectionate  remem- 
brancp,  tlie  kindly  and  honorable  asiociatious  which  have  alwaj's  distinguished  bis  re- 
lations with  them. 

**  Ji-xo^vfi/!,  That,  in  token  of  onr  sense  of  the  loss  we  have  sustained,  the  Ilall  of  the 
Institute  1h;  closed  on  Monday  next ;  that  the  Managers  attend  his  funeral  in  a  body« 
and  that  tlio  )n(Mnt)ers  of  tlie  institute  be  invited  to  join  with  them  in  paying  the  last 
eartlily  tribute  (if  rcsiiect  to  tlieir  honored  associate  and  friend.'* 

To  Mr.  Merri(rk  liefoi-e  all  others,  the  City  owes  the  introduction  of  gas 
as  a  means  of  illiiinination,  instead  of  the  oil  formerly  relied  upon  for 
the  purpose — a  reliance  so  precarious,  inefhcient,  clumsy,  filtliy  and  ex- 
pensive, that  we  all,  as  we  look  back,  should  now  feel  its  restoration  oni- 
phatically  a  return  to  the  Dark  A<j:es.  Not  so  did  the  case  look  from  the 
other  end  of  the  ^lass.  !Mr.  Merrick,  with  his  characteristic,  practical 
sagacity,  early  saw  the  advanUiges  of  substituting  gas  for  the  material 
formerly  eniploye<l ;  and  he  jKirscveringly  urged  its  substitution,  amidst 
an  extraordinary  excitement  of  public  feeling,  and  a  most  earnest  and 
confident  op]>osition  on  the  part  of  some  of  the  most  respectable  and 
intelligent  of  his  fellow  citizens— an  opposition  which  we  now  regard  with 
wonder,  and  which  those  who  participated  in  it  remember  as  a  strange 
dream.  We  see  things  now  in  a  dillerent  light ;  and  it  is  difficult  for  us 
to  place  ourselves  at  the  point  of  view  from  which  the  subject  was  then 
contemplated  ;  yet  it  is  only  by  so  doing  that  we  can  duly  appreciate  the 
prophetic  visi«Mi  and  in<lomital)lo  energy  of  those  who  persevered  for 
years  in  urging  on,  step  by  step,  the  proposed  improvement. 

Mr.  Merrick  sought  and  obtained  a  seat  in  the  City  Councils,  that  there 
he  might  labor  directly  to  secure  the  change.  He  was  app<»inted  Chair- 
man of  a  Coinniittee  of  the  Common  Council,  which,  after  corresponding 
with  the  authorities  of  the  few  other  cities  in  this  country  where  gas  had 
been  partially  introduced,  rei»orted  with  a  full  and  triumi)hant  answer  to 
all  the  objections  which  had  been  urged  against  it.  To  his  great  satis- 
faction, he  subsequently  received  an  Jippointment  from  the  Councils 
to  visit  England  and  i)arts  of  Euroi)e,  for  the  puri)Ose  of  inquiring  into 
the  facts  connected  with  the  use  of  illuminating  gas  in  those  countries. 

On  his  return,  in  1S;U,  he  made  a  full  report,  which  was  marked  by 
great  wisdom  and  ability.  Whereupon  it  was  resolved  that  the  experi- 
ment shcmld  be  tried  in  Phibdelpliia.  Mr.  ^lerrick  was  appointed,  as 
chief  engineer,  to  take  charge  of  the  erection  of  the  works,  of  the  manu- 
facture of  the  gas,  and  of  the  whole  business  of  introducing  and  dis- 
tributing it  in  the  city.  This  task  he  performed  without  the  least  waste, 
failure,  mistake,  or  delay,  but  with  singular  economy,  skill,  and  jn'ompti- 
tude,  to  entire  and  universal  public  satisfaction.  On  the  8th  of  February, 
18.36,  the  lamps  were  lighted  ;  and  in  their  next  annual  rejwrt  the  Trustees 
of  the  Gas  Works  render  the  following  emphatic  testimony : 
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"The  works  are  built  in  the  most  substantial  manner,  and,  for  the 
l>erfection  and  economy  of  their  operation,  are  certainly  unrivalled  in  this 
country  ;  the  rapidity  with  which  they  were  constnicted  and  the  complete 
adaptation  of  every  part  of  the  apparatus  to  its  intended  purpose,  reflect 
the  highest  credit  on  the  engineer,  Samuel  V.  Merrick,  Esq.,  whose 
faithfulness  and  ability  in  discharging  the  arduous  and  novel  duties  of 
this  undertaking,  it  gives  us  much  pleasure  thus  publicly  to  notice." 

In  their  report  of  the  year  following  they  say  : 

**In  conclusion  the  Trustees  have  to  state  that  Samuel  V.  Merrick, 
Ksq.,  the  able  engineer  who  constructed  the  first  section  of  the  works, 
having  found  that  his  continued  attention  to  them  interfered  too  much 
with  his  private  engagements,  tendered  his  resignation,  which  the  Board 
reluctantly  accepted  on  the  8th  of  February,  1837.  As  the  extensions 
were  about  to  be  made,  the  trustees  requested  Mr.  Merrick  to  devote 
occasionally,  to  a  general  superintendence  of  the  new  works,  so  much  of 
his  time  as  he  should  be  able  to  spare,  or  as  might  bo  deemed  necessary, 
in  consultation  with  the  superintendent.  This  duty  has  been  performed 
to  their  utmost  satisfaction,  and  the  tnistees  can  only  repeat  here  their 
unqualified  approbation  of  the  conduct  of  that  gentleman,  and  their  ad- 
miration for  the  signal  success  which  has  attended  the  works  put  up  by 
him." 

At  a  meeting  of  the  Stockholders  held  in  the  ensuing  week,  it  was 
resolved  : 

**  That  the  trustees  be  hereby  autl:orized  to  appropriate  the  sum  of  f  6C0 
to  be  cxiKiuded  in  the  purchase  of  one  or  more  pieces  of  plate  ;  to  bear  such 
inscription  expressive  of  the  approbation  of  the  Stockholders  as  they  may 
think  proper  ;  to  be  presented  to  Samuel  V.  Merrick,  Esq." 

Nothing  is  more  striking  in  all  Mr.  Merrick's  connection  with  this 
business  than  the  largeness  of  his  views  for  the  general  good,  and  the  un- 
seltish  public  spirit  which  marked  all  his  labors.  lie  sought  to  promote 
the  comfort  and  convenience  of  his  fellow  citizens,  and  permanently  to 
diminish  the  burden  of  taxation.  He  sought  also  to  develop  the  resources 
and  industrial  wealth  of  the  State.  In  his  report  on  his  return  from 
Europe  are  thc^e  noteworthy  woids:  **  I  deem  it  an  argument  of  no 
small  moment  in  favor  of  this  mode  of  lighting,  that  every  material  used 
in  the  fabrication  of  this  gas  will  be  the  product  of  Pennsylvania  labor. 
The  bituminous  coal  from  which  it  is  to  be  made,  may  Ik*,  drawn  from  the 
rich  mines  now  open  in  the  interior  of  the  State  ;  the  fuel,  from  the  ex- 
haustlcss  body  of  anthracite  ;  and  the  lime  for  purification,  from  our  own 
vicinity ;  and  not  a  lamp  will  shed  its  rays  over  our  streets  which  has  not 
paid  a  tribute  to  the  internal  improvements  of  the  State." 

In  like  manner,  it  was  distinctly  as  a  public  benefactor,  it  was  from  a 
sensitive  regard  for  the  welfare  and  prosperity  of  the  city  and  State  of  his 
adoption,  that,  some  ten  years  later,  Mr.  Merrick  led  off  in  another  great 
enterprise.  He  was  one  of  the  prime  movers  in  the  establishment  of  the 
Pennsylvania  Central  Railroad  Company,  and  was  its  flrst  President. 
The  books  were  opened  for  subscriptioD  to  its  stock  in  1846,  and  its 
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PreRident  made  his  first  report  in  1847.  This  docament  contains  a  clear 
and  business  like  statement  of  the  means  of  the  Company,  and  of  the 
plans  for  their  immedhite  use.  And  not  only  so,  it  wisely  su/^gests  and 
urges  tlieir  increase,  also  without  incurring  any  debt, — the  avoidance  of 
which  was  a  fixed  principle  in  all  his  administrative  arrangements ;  and 
it  sets  forth  such  far  reaching  views  of  future  growth  and  enlarge^ 
mcnt  tliat  it  ](>oks  almost  like  history  written  before  the  time. 

His  motives  for  throwing  himself  into  this  enterprise,  and  the  motives 
upcin  which  he  invited  others  to  participate  in  it,  appear  in  his  report 
addressed  to  tlie  stockholders  in  September  of  the  next  year  ^1848;,  in 
which  he  earnestly  urges  them  to  increase  their  subscriptions.  **The 
absolute  necessity/'  says  he,  **of  this  road  to  the  trade  of  Philadelphia 
is  universally  acknowledged.  The  completion  of  the  Cincinnati  and 
Sandusky  roa^I  brings  that  city  within  three  days  ride  of  New  York  for 
eight  months  in  the  year. 

**  The  trade  of  the  Ohio  river,  which  once  belonged  to  Philadelphia,  is 
now  diverted  to  New  York  hy  this  new  channel  of  the  lakes. 

**  Hundreds  of  passengers  daily  pass  over  that  road  to  New  York. 
Where  tlie  travel  goes,  tliere  goes  the  trade.        *        ♦        ♦        ♦ 

**  You  are  engaged  in  a  great  struggle  for  the  trade  of  the  West.  To 
obtain  it  a  portion  of  your  earnings  must  be  devoted  to  open  the  highway. 
Once  open,  it  will  maintain  and  enlarge  itself.  Railroads  and  Canals 
have  built  uj»  New  York  ;  and  so  well  convinced  are  the  citizens  of  Uieir 
value,  that  they  are  now  making  a  third  avenue  to  the  lakes,  both  the 
others  lieing  crowded  with  trade. 

**  Boston  has  been  built  up  by  the  same  means,  and  if  we  expect  to 
maintain  our  position,  we  must  follow  their  example." 

In  fact  even  Baltimore  had  got  the  start  of  Philadelphia ;  and  if  the 
Pennsylvania  Central  had  not  been  opened  just  when  it  was,  not  only  the 
trade  of  Ohio  and  the  far  West,  but  even  that  of  the  western  part  of  our 
own  State  would  have  been  irretrievably  diverted  to  Baltimore,  on  tlie 
one  side,  and  New  York  on  the  other. 

Such  were  the  circumstances  and  motives  under  which  this  great  work 
was  undertaken.  When  Mr.  Merrick,  again  compelled  by  the  pi-essure 
of  his  own  private  business,  retired  from  the  Presidency,  Sept.  1,  1849, 
the  road  was  opened  for  travel  from  Harrisburg  to  Lewistown,  and  nearly 
completed  to  tlie  base  of  the  AUeghanies,  the  western  division  was  begun, 
and  a  small  portion  in  use,  the  whole  route  was  surveyed  and  the  cost  of 
construction  estimated,  and  negotiations  had  been  successfully  concluded 
for  connection  with  the  cities  of  Ohio  and  with  the  avenues  of  the  more 
distant  West.  The  Board  of  Directors  in  the  following  November,  thus 
refer  to  Mr.  Merrick  in  closing  their  report : 

**  The  distinguished  gentleman  who  had,  with  signal  ability,  admin- 
istered the  affairs  of  the  company  from  the  date  of  its  organization,  was 
constrained,  by  reasons  altogether  personal  and  private,  to  tender  his 
resignation  in  August  last,  and  it  was  reluctantly  a:cepted  by  the  Board. 
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His  continuance  as  a  Director  ensure  to  the  Company  the  benefit  of  his 
enlarged  experience,  sound  judgment,  and  thorough  acquaintance  with 
the  work.* 

Thus  the  foundations  of  the  great  edifice  were  laid,  and  the  plans  and  ma- 
terials provided  for  the  superstructui'e.  The  seed  was  planted,  and  had  ger- 
minated ;  it  had  shot  up  its  trunk,  and  was  already  beginning  to  send  out 
its  wide-spreading  branches.  The  Pennsylvania  Railroad  Company  is  now 
one  of  the  greatest  and  most  powerful  corporations  in  the  country,  with 
a  gross  annual  income  exceeding  the  original  estimated  cost  of  the  con- 
struction of  its  entire  original  track  from  Harrisburg  to  Pittsburgh.  It  is 
by  far  the  most  important  and  indispensable  bushiess  agency  of  Phila- 
delphia and  of  Pennsylvania.  Strike  it  out  of  existence,  and  the  city 
would  be  stunned  by  tlie  blow,  and  even  the  State  would  stagger  under  it. 
It  is  an  immense  power  for  good  or  for  evil.  But  whatever  motives  may 
actuate  its  present  or  future  managers,  and  however  its  influence  may 
be  abused  or  its  energies  pervei-tcd,  we  have  this  security  that  it  cannot 
be  made  profitable  to  its  owners  without  continually  benefiting  the  com- 
munity. And  by  whatever  motives  or  principles  its  action  may  hereafter 
be  controlled,  "the  past,  at  least,  is  secure;**  its  projectors  and  origin- 
ators were  actuated  by  a  generous  devotion  to  the  public  good,  they 
sought  to  promote  the  prosperity  of  the  city  and  the  growth  and  develop- 
ment of  this  great  commonwealth.  As  one  of  its  foundei*s,  and  as  its 
first  Pi-esident,  Mr.  Merrick's  name  is  identified  with  its  whole  history. 
He  shares  the  glory  of  its  subsequent  greatness,  while  it  inherits  the 
prestige  of  his  noble  purpose  and  character. 

When,  after  nearlj'  another  decade,  an  effort  was  made  to  constinict  a 
Railroad  from  Sunbury  to  Erie,  thus  completing  the  connection  between 
Philadelphia  and  the  lakes,  through  the  great  western  coal  fields  of  Penn- 
sylvania ;  and  when,  after  many  ineffectual  struggles,  the  enterprise 
threatened  to  prove  a  disastrous  failure,  all  eyes  were  turned  to  Mr. 
Merrick.     He  was  recognized  as  the  only  man  in  the  community  who 

*  The  following  Is  Mr.  Merrick's  letter  of  resignation : 

**  Office  Pskna.  R.  R.  Co.,  PmL\DA.  Aug.  22, 1849. 

"To  the  Directors  of  the  Penna.  R.  R.  Co. 
**Ukntlemen:— Circumstances  connected  with  my  private  affairs  compel  me  to  announce  to 
you  my  intention  of  rcsi((ning  the  office  with  which  you  have  entrusted  me. 

"  1  need  scarcely  say  that  i  take  this  step  with  great  reluctance. 

•'Ideutltted  as  I  am  in  feeling  and  interest  with  the  great  work  which,  above  all  othem,  is  des- 
tined to  add  to  the  prosperity  of  Philadelphia,  I  had  hoped  to  have  been  prominently  instrumental 
in  urging  it  to  final  completion;  and  although  I  relinquish  the  position  I  have  occupied  as  the 
President  of  the  Company,  my  exertions  will  not  be  wanting  in  forwarding  Its  interests. 

"  It  is  no  small  cause  of  regret  that  my  official  connection  is  severed  with  gentlemen,  trath  of  the 
Board  and  In  the  office,  with  whom  I  have  acted  in  the  most  uninterrupted  harmony  and  good 
feeling,  a  continuation  of  which  it  will  always  be  my  pleasure  to  cultivate. 

*'  Desirous  of  resuming  my  private  business  at  as  early  a  date  as  possible,  and  at  the  same  time 
give  an  opportunity  to  select  a  successor,  I  leave  to  the  Board  to  fix  the  date  at  which  my  reslgna^ 
tion  shall  take  effect. 

"  Very  rcspectftilly, 

•*S.  V.  MlBWCK. 

**  President  Penna.  11.  B.  Co." 
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could  retrieve  its  affairs,  and  push  it  on  to  speedy  success.  Early  in  1865 
the  Presidency  of  this  road  was  offered  him,  and  urged  upon  his  accept- 
ance. He  was  ui>on  the  point  of  declining  it  when  the  following  letter 
was  addressed  to  him,  which,  with  its  signatures,  speaks  for  itself  and  for 
him  also. 

**  Philjldelfbia,  Feb.  21st,  185$. 
"To  Samuel  V.  Merrick,  Esq.: 

**  Dear  Sir:  We  have  learned  that  the  Presidency  of  the  Sunbury  and 
Erie  Railroad  Company  has  been  tendered  to  you,  under  such  circum- 
stances as  render  it  reasonably  certain  that  your  cliaracter  and  ability 
may  conduct  that  enterprise  to  a  successful  completion. 

*'We  are  sensible  that  ^uch  a  position  cannot  present  any  peculiar  at- 
tractions, but  that  any  favorable  consideration  you  may  give  to  the 
appUcatiou  would  have  its  origin  in  a  high  sense  of  public  duty. 

*' There  are  occasions  when  purely  personal  motives  ought  properly  to 
yield  to  public  claims,  and  in  the  exigency  which  calls  for  an  efficient  and 
tried  man  to  administer  the  affairs  of  the  important  work  above  named, 
we  may  well  address  ourselves  to  you  to  assume  the  Presidency.  Your 
I)erfect  organization  and  successful  administration  of  the  affairs  of  the 
Pennsylvania  Railroad  Company  are  so  well  remembered  by  our  fellow 
citizens,  that  we  are  sure  the  whole  community  would  hail  with  pleasure 
your  acceptance  of  the  proffered  trust. 

**  We  feel  confident  that  you  can  organize  an  administration  and  adopt 
financial  and  other  plans,  which  will  at  once  place  tlio  Sunbury  and  Erie 
Railroad  in  its  proper  attitude  before  the  people,  and  insure  such  aid  from 
public  and  private  sources  as  will  realize  an  early  completion  of  a  work 
that  must  open  for  the  trade  of  our  city  one  of  the  richest  agricultural  and 
mineral  districts  of  the  State. 

**  On  behalf  of  the  great  intei-ests  involved,  we  call  on  you  to  accept 
the  office. 

AVe  are  very  truly  and  respectfully  yours, 

John  Grigg,  C.  n.  Fisher, 

Thomas  Ror.iNS,  Tiios.  T.  Lea, 

AVm.  E.  Bow  en,  S.  A.  Mercer, 

Isaac  R.  Davis,  F.  Fraley, 

Alg'n  S.  Rokerts,  C.  S.  Boker, 

A.  E.  BoRiE,  S.  F.  Smith, 

Frpid'k  Lennig,  C.  II.  Rogers, 

James  C.  Hand,  Jos.  Patterson, 

A.  J.  Lewis,  Joun  Farnum, 

Morris  L.  IIallowell,  J.  Richardson, 

Thomas  Allibone.*' 

To  such  an  appeal  to  his  sense  c  f  public  duty  Mr.  Meriick  could  not 
turn  a  deaf  ear. 
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The  following  was  his  reply  : 

"  PHiLADELpniA,  Feb.  23d.  1856. 

*•  Gentlemen  :  I  was  duly  honored  with  your  letter  of  the  2l8t  inst., 
urging  my  acceptance  of  the  Presidency  of  the  Sunbury  and  Erie  Railroad 
Company.  The  peculiar  circumstances  in  which  that  work  had  recently 
been  placed,  gave  a  weight  to  the  application  made  to  me,  which  was  well 
calculated  to  overcome  all  considerations  but  those  of  public  duty.  With- 
out, however,  the  expression  of  such  a  wish  on  the  part  of  my  fellow 
citizens,  as  indicated  in  your  letter,  I  should  have  felt  constrained  to  de- 
cline the  offer ;  but  the  reasons  urged  by  you,  in  addition  to  those 
presented  by  the  gentlemen  who  tendered  the  appointment,  caused  me  to 
yield  a  reluctant  assent. 

**  Accepting  this  trust  at  your  solicitation,  as  ivpresentatives  of  the 
public  feeling  and  interests  of  the  city,  and  relying  upon  your  co-opera- 
tion, I  remain, 

Very  truly  and  respectfully, 

S.  V.    31ERRICK." 

Mr.  Merrick  began  at  once  with  an  energetic  reformation  and  remodel- 
ing of  the  whole  organization  and  administi-ation  of  the  road.  But 
scarcely  had  he  addressed  himself  to  the  Herculean  task,when  the  terrible 
commercial  crisis  of  1857  swept  over  the  country,  prostrating  even  many 
old  establishments,  and  utterly  paralyzing  new  enterprises,  completely 
thwarting  all  plans  for  securing  aid,  public  or  private,  an-esting  the  pro- 
gress of  the  road,  and  bringing  the  Company  to  the  verge  of  bankruptcy. 
In  fact,  it  was  saved  only  by  large  advances  from  Mr.  Merrick's  own 
private  itjsources — advances  equally  difficult  and  dangerous  for  a  business 
man  at  that  time  to  make.  At  the  risk  of  ruining  himself,  and  by  almost 
superhuman  efforts,  he  carried  the  Company  through  the  storm.  His  own 
health  was  prostrated  ;  and,  after  remaining  in  the  Presidency  nearly  two 
yeai's — as  long,  in  fact,  as  he  had  ever  anticipated  being  able  to  continue 
in  it — he  sent  in  the  following  letter  of  resignation  : 

*'jr<?  the  Board  of  Managers  of  the  Sunbury  and  Erie  Railroad  Company: 
Gentlemen  :  I  have  long  contemplated  declining  a  reelection  to  the 
post  of  President  of  this  Company  in  February  next,  as  it  interferes  too 
much  with  my  own  affairs  to  warrant  further  continuance.  Believing 
that  the  interests  of  the  Company  will  be  promoted  by  the  immediate 
election  of  some  other  gentleman  who  will  devote  himself  to  the  impor- 
tant interests  at  stake,  I  beg  leave  to  tender  my  resignation. 

The  field  is  now  open  for  an  energetic  prosecution  of  the  work  as  soon 
as  the  i-etuming  tide  of  prosperity  shall  have  fairly  set  in  upon  the  com- 
merce of  the  country,  and  I  may  indulge  the  hope  that  a  brighter  day 
may  soon  dawn  on  the  Sunbury  and  Erie  Railroad. 

With  every  wish  for  the  final  success  of  the  enterprise,  I  remain,  very 

respectfully, 

8.  V.  MERRICK,  President/' 
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ui£re9toI  wtilch  appeanHl  lo  he  lii>ii|n:Liaii-iiiic — llirough  tbe  period  of  lis dnrkest 
(fy.  lie  always  manirested  a  cheeiful  cimHdenee  that  lima  and  energy  would  re- 
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I  Ihe  eleemosynary  institutions  of  tbe  Ci  y,  Hr.  Merrick  took  a  deep 
.  active  interest,  ani]  fuirticularly  in  anything   that  promixed  to  help 

the  priiii-  and  weak  to  help  tbeinselves.  He  waa among  tbe  fnuuders,  mid 
most  efficient  managers  of  the  Western  Savings  Fund  ;  and  to  him  is 
largely  due  the  safe  aud  solid  character  of  this  beneficial  institution.  Its 
Managers  have  given  exproeaion  to  their  deep  sense  of  his  wisdom  and 
wortli  in  the  following  testimonial : 

"  R^iali>fd,  Tliat  It  Is  with  profound  sorrow  the  Managers  o(  the  'Western  Savings 
Fund  Society  record  the  unexpected  demise  ol  Samcel  V.  Mebrick. 

"  By  this  sad  memorial  they  will  perpetuate  Ihe  recollection  of  a  man  associated 
wlCb  tlie  Inslltullon  from  Its  toundallon,  who  wai  distinguished  by  remarkable  troJli 
otcharacter,  that  rendered  him  emlnenlly  useliil  10  the  world,  and  made  him  unlver- 
siUly  honored  In  every  position  be  was  called  to  nil.  Wise  In  council,  broad  and  com- 
lirehensivc  In  his  views,  liberal  and  ^ood  In  his  deeds,  and.  above  all,  crowned  with 
the  posseeliui  ol  a  truly  Christian  and  Catholic  spirit,  his  loss  to  society,  and  especially 
to  his  friends,  will  bo  long  and  keenly  felt" 

At  tbe  time  of  his  decease,  Mr.  Merrick,  besides  an  active  connection 
with  many  other  of  tbe  public  corporations,  and  most  of  tbo  leading 
eliaritius  of  the  city,  was  a  jn'omincnt  member  of  tbe  Board  of  Trade, 
one  of  the  Port  Wardens  of  PJiiladelphia,  and  a  member  of  the  Board  of 
Commissioners  for  the  erection  of  tbe  South  Street  Brid<je. 

Immediately  upon  his  demise,  tbe  following  expression  was  adopted  by 
tl'.e  last  mentioned  body  : 

"  Wberbis,  This  Board,  and  the  City  of  Philadelphia,  have  sullered  a  great  loss  by 
the  death  ot  our  colIe^LEue, 

Mr.  SAMUEL  V.  MERRICK, 
who  for  many  j'enrs  devoted  his  ablli lies,  services  and  time.  In  promoUng  the  Interests 
otthemiiiiiclpnI.cUarllable  and  sclcnCISc  Institutions  of  Pliiladelphla. 

Ile*atvtd,  That  the  President  t>e  requested  to  cammuulcale  to  Mr.  Merrick's  family 
our  sympathy  and  condoleuce  in  their  atlllctloD." 
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But  neither  Philadelphia  nor  Pennsylvania  bounded  his  sympathy  and 
public  spirit,  or  his  ideas  of  loyalty  and  patriotism.  His  heart  embraced 
tlie  whole  country.  He  loved  her  flag.  He  was  devotedly  attached  to 
her  Union.  When  that  flag  was  assailed,  and  that  Union  imperilled,  his 
soul  was  stirred  to  its  lowest  depths.  All  conservative  as  he  was  in  prin- 
ciple and  feeling,  he  gave  his  full  support  to  the  Government  through  all 
the  changing  fortunes  of  the  dark  struggle,  until  the  rebellion  was  sup- 
pressed. In  the  work  of  the  Sanitary  Commission  he  took  a  special  in- 
terest,  not  only  contributing  freely  to  its  funds,  but  rendering  his  personal 
Kei*vices,  at  the  time  of  the  Great  Central  Fair,  until  his  health  was  se- 
riously endangered. 

After  the  war,  his  attention  was  particularly  drawn  to  the  cause  of 
general  education  at  the  South  ;  and  he  gave  large  sums  for  the  support 
of  schools  in  that  part  of  the  country,  both  for  blacks  and  whites.  At 
the  suggestion  of  a  younger  sister,  he  joined  forces  with  her  and  his 
brother,  and  they,  with  their  own  independent  funds,  have  built  a  Com- 
modious school  house  of  brick,  and  established  a  school  for  the  instruc- 
tion of  the  ncgi'oes,  in  one  of  the  counties  in  Virginia. 

In  fact,  his  benefactions  have  been  more  and  larger  than  will  ever  be 
generally  known  ;  and  always  bestowed  in  a  spirit  of  glad  liberality,  and 
with  a  modest  unconsciousness  of  doing  anything  more  than  a  matter  of 
course.  In  this  feeling  he  resorted  to  no  artificial  contrivances  to  hide 
his  gifts ;  still  less  did  he  ever  seek  to  have  them  bruited  abroad.  Cases 
have  come  to  light  in  which  an  applicant,  in  behalf  of  some  scheme  of  be- 
nevolence, after  having  explained  the  object,  has  hoped  for  a  hundred  or  two 
dollars  at  the  most,  and  been  surprised  by  I'eceiving  from  him  a  check  for 
ten  times  that  amount.  Other  cases  of  his  giving  by  thousands  have  been 
known  only  in  the  circle  of  his  own  family,  and  to  them  only  after  a  time 
and,  as  it  were,  by  accident — in  such  a  way,  in  shoi*t,  as  to  indicate  that 
these  were  but  specimens  of  many  similar  cases  of  which  his  iutimate 
friends  knew  nothing.  It  was  a  saying  of  Sir  Isaac  Newton,  that  '*  those 
who  give  nothing  before  their  death,  never  in  fact  give  at  all."  On 
this  principle  Mr.  Menick  acted.  He  gave  while  he  lived,  and  left  it  to  his 
heirs  to  follow  his  example  after  he  w<as  dead.  And  surely  the  living 
spring,  with  its  perennial  flow,  is  better  than  the  sudden  inundation  from 
any  pent-up  reservoir. 

Mr.  Merrick  was  a  consistent  Christian.  In  this  relation,  also,  his 
active  bencvolenco,  so  characteristic  of  him,  could  not  fail  to  display  itself. 
At  the  time  of  his  death  ho  was  one  of  the  Wardens  of  Grace  Church, 
of  which  he  had  been  a  member  nearly  thirty  years.  In  the  erection  and 
endowment  of  the  Episcopal  Hospital,  he  manifested  a  lively  and  prac- 
tical interest ;  and  to  him,  more  than  to  any  other  man,  the  Diocese  of 
Pennsylvania  is  indebted  for  its  Episcopal  residence. 

Mr.  Merrick's  was  an  eminently  successful  life.    He  was  always  equal 

to  what  he  undertook,  to  every  occasion  and  to  every  position  in  which 

Providence  placed  him.    He  sought  to  raise  others  with  himself.    He 

respected  labor,  and  he  dignified  it.    Few  men  have  done  more  to  elevate 
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the  mechanic  to  a  higlier  intelligence  and  a  more  respectable  Bocial  posi- 
tion. Tliere  liave  been  men  who  haTe  amassed  millions,  and  who  have 
not  failed  to  give  generously  of  their  abundance  when  it  could  be  done 
witli  great  ^lat ;  but  who  had,  nevertheless,  either  grown  rich  at  the 
expense  of  their  neighbors,  as  mere  gambling  speculators,  or  been  Ioom 
in  their  principles  of  integrity,  or  excessively  parsimonious  in  their  per- 
sonal habits,  or  hanl  and  rigorous  to  the  Ust  cent  in  all  their  daily  trans- 
actions, especially  with  their  dependents,  employes,  and  clerks.  Not  so 
with  Mr.  Merrick.  He  expended  freely  as  he  went ;  he  was  generous  and 
kind  to  all  his  dependents ;  in  raising  himself  he  lifted  up  others ;  their 
rising  was  the  very  mode  and  condition  of  his  ;  all  his  operatives  respected 
and  loved  him  ;  all  his  hnsincss  transactions  were  for  the  mutual  benefit 
of  the  parties  concerned  ;  all  hin  prosperity  was  the  prosperity  of  those 
around  him,  and  of  the  city  in  which  he  lived. 

It  is  no  small  achievement  thus  to  acquire  a  large  property — ^by  honest 
industry,  by  extraordinarj'  skill,  and  tact,  and  enterprise,  without  parsi- 
mony, or  stint,  or  exaction,  but  in  the  spirit  and  constant  exercise  of  a 
large  liberality.  Indeed,  this  is  one  of  the  grandest  schemes  of  benevo- 
lence and  philanthropy  that  a  man  can  conceive  and  carry  out. 

It  implies  a  certain  greatness  of  mind,  a  certain  self-containednesR, 
voluntarily  to  stop  in  the  career  of  acquisition  and  leave  the  field  to 
others. 

It  is  no  slight  mark  of  the  eminence  and  worth  of  any  man  that,  at  his 
decease,  he  should  leave  a  sensiblo  gap  in  a  great  city,  that  his  departure 
should  be  widely  felt  as  a  public  l)ereavement. 

Every  gas-burninj,'  lamp  that  lij^hts  our  streets,  our  halls  and  our  par- 
loi-s,  is  a  perpetual  illumination  of  the  name  of  Merrick.  MeiTick  an<l 
Franklin,  both  sons  of  New  England,  will  remain  indissolubly  associate<l 
as  long  as  our  F'ranklin  Institute  retains  Its  name  and  remembers  its 
founder.  The  great  railways  converging  upon  Philadelphia  will  be  ave- 
nues and  radiants  for  the  enduring  fame  of  the  citizen  who  planned,  and 
early  presided  over,  the  Pennsylvania  Road,  which  has  become  the  head 
of  the  great  family,  and  now  stretches  its  arms  over  a  continent.  Ilis  tire 
engines  were  long  since  elotinent  with  his  name  in  many  a  city  and  villa«;e 
of  the  land  ;  the  beautiful  frigate  Mississippi  bore  it  proudly  around  tlie 
globe  ;  and  later,  in  our  great  national  life  struggle,  the  same  name  n- 
verbei-ated  along  the  rel)el  coast  with  the  guns  of  our  best  and  mightiest 
armoi-ed  stx.»amship  of  war.* 

To  sum  u]>  the  character  of  our  departed  friend  :  He  was  a  man  of 
(juick  iK»rception,  of  clear  intelligence,  of  singular  forccast,  of  large  ami 
liberal  views,  of  rare  sagacity,  of  imperious,  even  overbearing,  will,  antl 
of  indomitable  energy  ;  a  just  man,  of  honorable  sentiments,  of  strict  in- 
tegrity, to  be  trusted  anywhere  and  in  anything,  faithful  in  the  least  and 
in  the  givatest  alike  :  a  man  of  a  kindly  nature,  of  ready  sympathy,  in- 
stinctively and  on  j)rinciplo  benevolent,  always  benevolent — his  benevolcnct* 

*  Tl)i*  Now  1ronHttl«>8  was  furnished  to  the  GovcrDment,  hull,  armor,  and  machinery,  bv  "  M«r- 
ick  A  Suiw." 
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not  stiated  by  iocreaHing  years  or  iucrea^ag;  wealth,  but  grew  lutlioi- 
vith  bis  means  and  hie  balut  of  exorcising  it ;  a  man  of  ai-dent  patriot- 
ism, be  identified  bia  own  life  witL  tbat  of  his  coimlry  ;  of  an  ever  gen- 
erous and  ready  public  spirit,  lie  wiu  id  all  i-olatioiia  a  good  citiEeo  ;  reli- 
gious, not  witbout  professioii,  but  without  cant,  and  beuelicont  wltbont 
UEtentation  ;  his  cbamcter,  like  bis  persou,  was  of  a  nobis  aud  massive 
ratber  tban  of  a  graceful  make.    He  was  every  uicb  a  man. 

And  now,  should  It  be  tliought  thnt  I  have  but  followed  the  example 
of  all  nianufacturera  of  obituaries  dealing  only  iu  loose  »nd  empty  pane- 
gyric, I  do  not  plead  guilty  to  the  charge.  What  bas  been  said  rather  falU 
■boi*t  of  the  truth  thmi  transgresses  it. 

If  it  bo  suggested  that,  after  all,  this  certainly  cannot  be  bo  very  extra- 
ordinary a  case,  that  3tr.  Merrick  waa  uot  so  very  great  or  remarkable  n 
nan,  for  we  have  among  us  every  day  many  men  quite  as  great,  ns  good, 
and  as  useful  as  he,  I  cannot  by  any  means  concur  in  th«  suggestion  ;  and 
yet  I  do  believe,  aud  rejoice  to  believe,  Uiat  we  iiavo  more  good,  earnest, 
public  spirited,  sagaaious  and  onei'getic  men,  quietly  working  on  among 
us,  than  we  are  somctimea,  in  our  habitual  ijuemlousness,  disposed  to 
acknowledge.  Amidst  all  our  complaints,  oft«n  unreasoning  and  inconsid- 
erate complaints,  of  the  degeneracy  and  corruption  of  the  times,  there  is 
more  of  real  greatuoss  aud  goodness  around  ds  than  we  are  aware  of. 
Great  aud  good  men  have  uot  all  passed  away  with  the  former  generations. 
They  are  with  us  siill.  And  it  is  one  of  the  lesHons  we  may  learu  from  a 
review  of  such  a  life  as  Air.  Merrick's,  to  see  and  recognise  tlie  treaaurvK 
we  possess.  If  we  have  many  sudi  men  as  Mr.  Merrick,  let  us  rejoice  : 
let  US  so  look  to  Ibem  while  they  live,  and  so  remember  them  when  tbey 
are  gone,  that  by  all  means  we  m.-iy  have  more. 

An  ObUuarg  Nolift  of  Fb.ikkuti  Feale: 


At  the  meeting  of  the  American  Philosophical  Society,  held  February 
IDtb,  ITDG,  the  proceedings  were  diversified  by  a  singulai  incident,  which 
-we  find  thus  recorded  in  the  minutes: 

"  Mr.  Poale  i>resented  to  the  Society  a  young  son  of  four  months  and 
four  days  old,  being  the  first  child  bom  in  the  Pliilosophical  Hall,  aud 
i-equected  that  the  Society  would  give  him  a  name.  On  which,  the  Soci- 
ety unanimously  agreed  that,  after  the  name  of  the  chief  founder  and 
late  President  of  the  Society  he  should  he  iiiuned  FttiNKLis."  Tradi- 
tion adds,  that  the  infant  was  thereupon  so  named  in  the  President's 
chair,  given  to  Ibe  Society  by  Benjamin  Franklin. 

This  child,  in  a  peculiar  sense  the  ciiild  of  tlie  Society,  was  Fhanklin 
Fbax^  our  late  associate,  to  wiioso  memory  I  now,  honored  by  your 
choice,  seek  to  render  a  feeble  tribute. 

The  father  of  Franklin  Poale  was  Chirlcs  Wilson  Peale,  a  man  of  v.i- 
riouB  gifts,  but  eminent  as  a  pniuter,  and  as  the  founder  of  the  once 
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iiote<l  Philadelpliia  Museum.     To  him  the  country  owes  an  extensive 
scries  of  portraits  of  the  most  distinguished  men  of  our  reTolutionary 
and  post-i-cvolutionary  era.     In  the  course  of  his  profession,  having  been 
called  on  to  make  drawings  of  bones  of  the  mammoth,  his  attention  be- 
came atti*actcd  to  natural  history,  and  he  began  the  accumulation  of  ob- 
jects illustrating  that  department  of  science.*  From  very  small  beginnings, 
Wilson  Peale,  by  energ}',  cutlmsiasm  and  self-sacrifice  above  all  praise,  suc- 
ceeded in  building  up  the  Museum  referred  to,  which  Philadelphians  of 
a  past  generation  recall  as  one  of  the  most  interesting  and  useful  institu- 
tions of  our  city.     He  was  a  member  of  our  Society — which  was  natu- 
rally much  interested  in  the  success  of  his  work — whence  it  happened 
that,  while  the  Museum  was  still  in  its  early  stage  of  growth,  in  the  year 
1704,  it  was  locrfted  in  our  building,  the  same  which  we  now  occupy; 
and  here,  in  the  northwest  room,  second  story,  now  known  as  the  Libra- 
rian's room,  Franklin  Peale  was  bom,  on  the  15th  day  of  October, 
1795.     Ilis  mother  was  Elizal>etli  De  Peyster,  second  wife  of  Charles 
Wilson  Peale.     She  died  while  ho  was  quite  young,  but  his  childhood  and 
youth  wei-o  tenderly  cared  for  by  a  stei^raother,  Wilson  Peale's  third  wife, 
a  member  of  the  Society  of  Friends. 

The  father's  views  on  the  subject  of  education  were  peculiar.  The 
children  were  not  directed  according  to  any  systematic  routine,  but  left 
much  to  their  own  choice  in  their  course  of  study.  They  were  guided 
according  to  a  fancied  ability,  and  means  were  furnished  (but  not  always 
the  teachers)  to  stimulate  them  to  the  acquisition  of  the  knowledge  to- 
wards which  their  minds  seemed  naturally  bent.  Books,  tools,  canvas, 
and  pencils,  besides  the  0]>portnnities  to  see  what  had  been  done  by 
others,  ho  thought  sullicient,  provided  there  was  a  disposition  to  leani ; 
otherwise  he  considered  any  attempt  to  push  them  forward  as  but  lost 
time.  If  such  a  plan  of  education  seems  ojicn  to  criticism,  it  may,  per- 
haps, be  justified  by  the  result,  which  has  furnished  to  us,  in  the  Peale 
family,  Kenibrandt,  the  artist ;  Franklin,  the  mechanician ;  and  Titian, 
the  naturalist. 

The  instiniction  received  by  Mr.  Peale  seems,  therefore,  to  have  been 
(luite  irregular.  lie  had  no  systematic  course  of  training,  either  in  school 
or  college.  He  went  first  to  a  country  school  in  Bucks  County,  was  a 
short  time  at  the  Univei-sity  of  Pennsylvania,  and  fmished  his  education 
at  the  Academy  in  Gennantovvn,  where  the  family  then  resided. 

The  bent  of  Mr.  Peale's  genius  towards  mechanics  was  developed  at  a 
very  early  i)eriod.  While  quite  young,  he  became  distinguished  as  a 
manufacturer  of  all  the  usual  apparatus  for  games,  and  many  curious 
toys.  As  a  school  boy,  he  demonstrated  a  fondness  for  surveying  as  well 
as  mechanics — in  the  interval  of  school  hours  sui*veying  his  father's  fann 
nenr  Gennantown,  and  developing  also  the  water  power  of  some  nei^^h- 
boring  streams. 

•  I  may  1k»  panlonea,  I  trust  the  mention  of  the  fact,  since  It  Illustrates  a  family  ftiendshfp.  ex- 
tendinK  now  through  several  generatlonH,  that  the  first  article  presented  to  Mr.  Peale,  and'  thf 
earliest  encouragement  of  hl»  project,  was  from  Robert  Patterson,  a  former  Presideut  of' the  Soci- 
ety, and  the  grandfather  of  the  writer. 
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At  the  age  of  17,  lie  entered  the  factory  of  Tlodgsoa  &  Bro.,  on  tlte 
Bnuiilj'^ne,  Delawnre,  to  leant  m&chiiio  making.  Fi-om  his  iiidiutry, 
3^tienne  anil  nontneBs,  he  rose  superior  to  Lis  teachers.  He  bectune 
■Icilful  as  it  turner  an'l  founder,  iiod  in  the  use  of  toola,  and  a  vcrjr  «tc«l- 
lent  draftsman.  He  here  prepared  the  working  drawings  for  the  machiuen 
Veqaired  for  a  oottoa  factory  at  Oermaulown,  and  had  tlieni  construotod 
gjnder  his  suporvigioii,  and  in  great  piirt  by  his  peraoimt  skill  aud  labor. 
When  Iwrely  10  ho  left  Delaware  to  take  cliar^-e  of  the  ootton  factot^r 
Just  mentioned,  of  which  he  had  the  management  for  several  years.  He 
«fterwaKls  removed  to  Philadelphia,  and  entered  into  the  establishment 
of  John  &  Coleman  Sellers,  making  mnchinery  for  card  Btickin*;. 

Mr.  Poale  nnw  separated  himself  for  a  time  from  tko  strict  tine  of  bis 
profeasion,  and  ent«Ted  npon  the  mana^ment  of  bia  futher's  Atuiieum. 
Tor  this  duty  he  wiu  well  fitted,  on  ecoonnt  of  his  admiuistrative  abili- 
ties, his  taste,  and  bia  talent  for  arrangement,  as  well  as  by  a  competent 
knowledge  of  the  snbjects  to  which  it  wafi  devoted.  The  Museum  was 
something  more  than  a  place  of  deposit  for  birds,  beasts  and  fishes,  hut 
was  a  Dollection  of  cariosittes  in  art,  in  mechanism,  and  in  antiquity. 
Vr.  Penle,  in  tlie  pursuit  of  his  own  profession,  had  not  neglected  othor 
'llelds  of  knowledge.  He  was  ever  an  ardent  student  and  observer.  It 
>t  likely,  therefore,  that  he  should  have  been  unlearned  iu  any  of 
the  subjects  which  the  Museum  was  intended  to  illustrate,  aud  wbiob  be 

d  hoard  discussed  from  his  childhood.   While  not  professinf;  a  particular 

sdneBS  for  natural  liistory,  be  so  far  mastered  ttie  sul^ject  as  to  deliver 
lectures  upon  it,  availing  himself  of  the  special  facilities  placed  at  hi» 
His  mechanical  genius,  also,  found  room  for  display,  in  adding 
to  the  ouriosities  of  the  estabtishment.  Many  of  ns  will  remember  bis 
curious  speaking  toy,  besides  other  ingenious  inventions  which  cannot  now 
lie  specIBed. 

s  while  engaged  at  tbe  Museum  that  Mr,  Peale  placed  there  ii 
miniature  locomotive,  the  flrst  seen  in  this  country,  i>nd  manufactured  by 
bis  friend,  M.  W.  Baldwin,  on  a  plan  agreed  on  tiotween  Mr.  Pcalo  ami 
himself.  It  was  put  in  opeiution  on  a  track,  making  the  circuit  of 
the  Arcade,  in  which  the  Museum  then  was,  drawing  two  miniature  cat's 
with  seats  for  four  passengers.  The  valuable  aid  of  Mr.  Pealc  was  aftei'- 
ivards  given  to  Mr.  Baldwin  in  the  construction  of  tbe  locomotive  for  the 
Fbiladelphia  and  Oermantown  It.  H.,  iu  1833,  tbe  success  of  which  led 
to  tlie  estahliabmeut  of  Mr.  Baldwin  in  the  gi'oat  businose  of  his  life. 

Mr.  Peale's  position  at  the  Museum  was  of  advantage  in  bringing  bis 
peculiar  and  varied  talents  more  conspicuously  before  t)ie  public.  The 
batablishment  was  largely  visited,  often  by  distinguished  men  of  our  own 
1  other  cities,  and  many  learned  to  admire  the  Ingenious  young  man- 
ager. Uis  society  and  friendship  were  sought  after,  and  bo  assumed  IiIm 
proper  place  as  one  of  tbe  select  band  then  moat  active  among  us  in  the 
jpursuit  oC  Bcience  and  art. 

The  Franklin  Institute,  then  young  and  earnest,  as  it  still  is  In  the  ad- 
Tancoment  of  kuowledge,  secuntd  the  services  of  Mr.  Peale  for  a  series  of 
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lectures  on  a  subject  adapted  to  liis  special  talents.  He  here  delivered 
two  courses,  in  the  winter  of  1881-2  and  1882-3,  on  Mechanics,  or  rather 
on  Machines.  These  were  fully  illustrated  either  by  the  machines  them- 
selves, or  diagrams,  were  novel  in  their  character,  and  justly  added  to 
Mr.  Peale's  reputation.  He  was  long  an  active  member  of  the  Institute, 
giving  eflBcient  labor  on  its  most  impoi*tant  committees,  and  at  the  annual 
exhibitions,  and  occasionally  contributing  articles  on  mechanical  subjects 
to  its  Journal. 

In  1888,  Mr.  Peale  entered  upon  that  connection  with  the  Mint  of  the 
Tnited  States,  which  gave  a  full  opportunity  for  the  display  of  his  special 
abilities,  and  through  which  his  reputation  was  firmly  established.  Dr. 
Samuel  Moore,  then  Director,  conceived  the  project  of  a  mission  to  Eu- 
roiw,  for  the  purpose  of  examining  and  reporting  on  such  chemical,  me- 
chanical and  metallurgic  methods  and  improvements,  as  might  be  deemed 
worthy  of  introduction  into  our  Mint.  He  procured  the  needful  authority, 
and  appropriations,  and  having  the  fullest  confidence  in  Mr.  Peale,  selected 
him  as  the  agent  for  this  purpose.  He  accepted  the  trust  and  sailed  for  Eu- 
i-oiie  in  May  of  the  same  year,  being  officially  designated  as  Assistant  Assayer. 
Mr.  Peale  remained  abroad  two  years.  The  subjects  of  special  interest  to 
the  Director  had  been  the  Sulphuric  Acid  process  of  Refining  (or  Parting,) 
and  the  Humid  Assay  of  Silver,  on  which  full  investigations  were  required, 
hilt  Mr.  IValo  was  not  restricted  in  his  inquiries,  nor  in  truth  was  he  one 
likely  to  overUH)k  any  particulars  bearinj^  directly  or  remotely  upon  the 
hvoixd  objects  of  his  mission.  His  intelligent,  patient  labor,  mastered 
every  detail.  Hy  partial  reports. during  his  absence,  but  more  especially 
by  a  I'uU  and  linal  report  after  his  return,  accompanied  by  plans  and 
(lrawin;j:s,  our  ^lint  was  placed  in  full  possession  of  all  that  was  then 
worthy  to  be  known  of  the  establishments,  public  and  private,  whose  or- 
uanization  and  methods  afiiliated  them  with  our  own.  The  direct  results 
»>f  the  mission,  were  the  introduction  of  the  humid  assay,  some  iraprove- 
uients  in  the  details  of  the  refining  process,  and  the  labor-saving  metho<l 
of  duplicating  working  dies  for  coinage.  The  indirect  results  were  per- 
hajvs,  equally  important.  For  the  thoughts  and  labors  of  a  man  of  genius 
in  niorlmnics  (as  Mr.  Peale  was,)  could  not  be  concentrated  on  the  details 
of  Mint  processes,  without  planning  many  valuable  improvements.  Hap- 
pily for  the  i>ublio  service.  Dr.  U.  ^l.  Patterson,  the  Director  who  succeed- 
rd  Dr.  Mooiv,  ^ in  July,  \S:\\)  was  Mr.  Pealc's  warm  friend,  and  a  great 
julmlivrof  his  talents.  His  ^'mission"  did  not  cease,  therefore,  with  his 
loluin  t^Hun  Kuroi>t\  but  ho  became  associated  permanently  with  the  Mint, 
\\x\  w  tlnu»  as  Assistant  Assayer,  then  as  Melter  and  Refiner  (in  1836),  and 
Hually  UM  Chief  C'tuner  i,in  1839).  His  first  great  work  was  in  the  con- 
Mtnie!ii»n  ot  lht>  steam  coining  presses,  substituted  for  the  hand  presses 
iliou  \\\  UHo,  Tlu>  fi!*st  steam  press  was  manufactured  under  his  supervi- 
•4U111.  l»)  MvM  rlek,  Agnew  i^  Tyler,  and  turned  out  its  firet  specimens  in 
\Uivh,  IHilO.  Piviises  subsequently  manufactured  for  our  own  and  other 
\\\{\\\»^  hMvo  \i^i>\\  lmpix>ved  in  minor  points,  but  their  principle  of  action 
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le.  Other  improromentB  which  lie  iiitroduct^,  were  the 
luvcalled  milling  machine,  for  niiiilQg  tlieodge  of  tlioplnncliet;  the  steam 
eDKiuea,  small  and  large  ;  the  automatic  or  retroactive  return  of  the  draw- 
liench  ;  and,  in  particulnv,  the  scaka  for  the  weighing  of  gold  and  silver. 
These  lost  are  modelaof  simple  lueuhaiiisniand  nice  ACcuruc^.  So,  in  fact, 
wns  oil  of  Mr.  Penlo's  work.  And  we  ma;  odd,  that  ho  brought  to  all 
the  eye  of  an  artist.  It  was  not  enou[;b  that  u  mtiehhia  Blumld  be  effec- 
tive; it  must  iilso  he  graceful  and  attractive.  "  Niliil  t«tigit  quod  non 
oruarit."  But  I  cannot  enter  at  large  into  details  of  hie  labors  at  the 
mint.  I  simply  add  m;  ounviotion,  (which  1  know  to  have  boou  thatof 
the  revered  Director  already  nanied,  underwhoBeadraiuistratiou  the  work 
wiuaccom|i]islied,*j  that  without  Franklin  Pealc,  the  most  of  that  which 
uttl'OCts  the  admiration  of  the  visitor  to  the  coining  department  of  the 
Hint  would  have  been  wanting.  The  mark  of  his  inventive  genius  is  hero 
couspicuoiis,  and  I  havo  often  thought,  as  1  passed  tiirough  that  part  of 
the  eetablishment,  how  appropriately  might  be  there  ascrilied  to  his  honor, 
the  woids,  "Si  monumcntum  requirix,  circumspice."  But  a  more  com- 
petent judge  than  myself,  thoroughly  fiualified  by  loo^-experieneein  mint 
affain,  has  spoken  to  this  point  in  woifls  whicli  I  take  the  liberty  to  quote: 
"  It  has  been  my  privilege  (he  says,)  to  visit  the  minta  of  London  and 
Paris,  and  to  witness  their  infenority  in  their  mechanical  arrangements, 
to  the  Mint  in  Philadelphia.  The  superioiit;  of  our  Mint  is  most  mani- 
fest in  just  those  points  where  his  hand  has  toudied,  and  when  Ameri- 
CHUii  visiting  the  mints  of  Europe,  feel  a  pride  in  remembering  the  supe~ 
rlority  of  their  own,  they  ought  to  know  that  to  the  genius  and  taste  of 
Franklin  Pcale  are  they  mainly  indebted  for  it.  At  the  mints  of  hotli 
Paris  and  Loudon,  he  was  well  known  and  imiuired  for  with  inCerest." 

Mr.  Poale's  oonnection  with  the  Mint  ceased  in  December,  ISM,  and  he 
retired  for  some  time  from  all  public  employment.  In  18S4,  he  was  elect- 
ed  President  of  tlje  Hnzleton  Conl  and  Rail  Road  Company,  in  the  direc- 
tion of  which  he  had  been  for  many  yearsun  active  memlwr.  He  continued 
in  this  office  until  ISGT,  when  ho  rosiKned,  and  llually  closed  his  lon^' 
career  of  active  buHiness  life. 

I  have  thus  hastily  sketched  the  professional  life  of  Mr.  Peale,  by  whicli 
his  public  reputation  was  estahlislicd  ;  but  any  notice  of  his  cliarocter 
would  be  far  from  complete  which  left  out  what  we  may  call  its  lesthetic 
side,  including  those  varied  accomplishments  and  elegant  tastes,  which 
made  him  one  of  tlio  most  iniereeting  of  men. 

We  have  ali'oady  referred  to  the  artistic  hand  which  he  brought  to  bis 
mechanical  work.  This  was  a  ciiaracteristio  naturally  growing  out  of  his 
strong  love  and  devotion  to  art.  In  the  society  in  which  he  was  brought  up. 
— his  father  and  brother  emineot  as  painters, — he  oame  to  a  knowledge 
of  the  subject  rare  among  amatoura.  He  waH  for  many  years  u  niember 
of  the  Academy  of  Fine  Arts,  which  his  father  had  been  instrumental  in 
establishing,  and  for  the  hut  tifteeu  years  of  his  life,  one  of  the  Board  of 
Direetors,  and  a  member  of  its  most  important  committees.     We  are  told 
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by  one  of  liis  eminent  associates  in  the  Academy,  that  '^  was  zealously 
devotcl  to  the  discharge  of  the  duties  assigned  him,  always  obseiring  a 
fKcrupu]ou.s  regard  for  the  interests  of  the  contributing  artists  and  pupils  of 
tlie  Academy.  His  courtuous  manners  and  almost  feminine  gentleness;, 
made  liim  a  great  favorite  with  the  lady  students  especially.  He  was  sin- 
cere in  tlie  utterance  of  his  convictions,  honest  in  action,  and  sound  in 
judgment.  His  taste  was  refined  and  his  ideas  elevated.  He  was,  in  short, 
a  m^Mt  valuable  member  of  the  Board.  His  departure  from  the  scene  in 
wliich  he  Ialx>red  so  industriously  and  efficiently,  has  created  a  vacuum 
not  easily  filled." 

Mr.  Pcalc  was  an  excellent  musician,  and  I  believe  a  self-taught  one. 
He  was  endowed  with  a  most  agreeable  cultivated  tenor  voice,  to  which 
the  guitar  was  the  appropriate  accompaniment,  and  on  which  instrument 
he  became  a  great  proficient.  His  love  of  music  was  a  passion,  and  in 
private  circloH  and  public  associations  he  was  foremost  in  promoting  its 
<niltivation.  His  house  was  for  many  successive  seasons  made  charming 
to  his  friends,  as  the  resort  of  the  best  amateur  and  professional  talent  of 
our  city,  met  together  to  illustrate,  in  a  manner  altogether  worthy  the 
choicest  instrumental  and  vocal  comi)ositions.  Mr.  Pcale  was  one  of  tlie 
founders  of  the  Musical  Fund  Society,  to  which  Philadelphia  owes  so 
much  as  the  means  of  spreading  a  cultivated  musical  taste  among  us. 
He  was  among  the  most  active  mcmbera  in  promoting  its  objects  in  art 
and  charity,  and  at  his  decease  was  President  of  the  Society. 

In  manly  accomplishments,  Mr.  Peale  was  conspicuous,  carrying  into 
these  the  elegant  refinement  so  marked  in  his  character,  and  lending  also 
the  aid  of  his  mechanical  genius.  The  graceful  art  of  archery  was  par- 
ticularly attractive  to  him,  and  in  his  efforts  to  establish  it  as  an  addition 
to  our  out-door  amusements,  I  cannot  but  think  ho  showed  a  taste  and 
judgment  in  happy  contrast  to  what  has  been  exhibited  in  the  develop- 
ment of  those  boisterous  and  half-savage  games,  cricket  and  base  ball,  of 
which  we  now  hoar  so  much.  He  was  one  of  the  founders  of  the  club  of 
United  Bowmen,  and  a  long  series  of  medals  and  badges,  which  he  pre- 
served with  some  pride,  attest  a  skill  in  which  ho  was  confessed  the  chief. 
His  love  of  the  art  and  affection  for  his  fellow-members,  was  shown  to  the 
last,  for  by  his  special  request  his  remains  were  borne  to  the  grave  by  his 
associates  of  the  club. 

In  another  beautiful  gymnastic  art,  that  of  skating,  he  was  a  proficient 
from  his  youth  to  the  last  yeai*8  of  his  life.  And  it  was,  I  think,  an 
svdmirablo  sight  to  observe  him,  when  past  seventy,  moving  along  with 
firmness  and  grace,  happy  in  the  enjoyment  of  his  younger  friends,  and 
never  so  pleased  as  when  aiding  by  his  hand  or  counsel  the  fairer  sex. 
He  was  President  of  the  Skaters*  Club  at  his  death.  And  I  ought  to 
mention  here  that  Mr.  Peale  was  the  inventor  of  Skaters  Reel,  a  simple 
expedient  for  rescuing  persons  bi*oaking  through  the  ice  that  has  probably 
been  the  means  of  saving  many  lives. 

But  the  activity  of  Mr.  Peale  was  by  no  means  limited  to  his  pro- 
fessional duties,  or  to  art  and  recreation.    He  was  zealous  in  good  works. 
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In  particular,  the  Pennsylvania  Institution  for  the  Instruction  of  the  Blind 
long  engaged  his  sympathy  and  unwearied  labor.  He  was  elected  a 
manager  in  1839,  sei*ved  on  its  most  important  committees,  and  was 
finally  elected  President  in  18G3,  holding  that  office  at  his  decease.  lie 
was  rarely  absent  from  the  managers'  meetings,  and  presided  only  a  few 
weeks  before  his  death.  His  tender,  affectionate  manner  made  him 
greatly  loved  by  the  pupils,  while  his  intelligence  and  the  soundness  of 
his  judgment  secured  the  esteem  and  confidence  of  the  officers  and  of  his 
fellow  managers. 

For  some  years  before  his  death,  Mr.  Peale  was  greatly  interested  in 
that  branch  of  Archaeology  which  relates  to  the  so-called  Stone  Age.  lie 
determined  to  make  a  collection  of  implements  illustrating  that  age,  and 
by  energy  and  patience  succeeded  in  accumulating  over  twelve  hundred 
specimens,  many  of  them  very  choice.  The  most  of  these  were  gathered 
by  himself  at  the  ancient  homes  of  the  Shawnees  and  Delawares,  around 
the  AVater  Gap  where  he  spent  many  autumns ;  others  wei'c  secured  by 
exchange  or  purchase.  These  have  all  been  arranged  for  easy  examina- 
tion on  a  plan  devised  by  himself,  and  full  of  his  characteristic  ingenuity 
and  taste,  and  he  has  left  behind  a  manuscript  catalogue  with  an  intro- 
duction and  full  descriptive  details  which  leave  nothing  further  to  be 
desired.  It  affords  me  great  satisfaction  to  add  that  this  valuable  collec- 
tion, the  latest  labor  of  ^Ir.  Peale,  is  to  be  presented  to  this  Society. 

I  have  left  to  the  close,  what  perhaps  should  have  been  earliest  men- 
tioned, all  refei-ence  to  Mr.  Peale's  association  with  our  own  Society. 
He  was  elected  a  member  October  18, 1833,  and  ever  after  took  a  constant 
and  active  interest  in  our  proceedings.  He  was  for  many  years  one  of 
the  Curators,  and  filled  that  office  at  his  death.  Our  published  minutes 
show  many  communications  from  him,  on  a  variety  of  subjects,  but  of 
late  these  were  mostly  relative  to  the  stone  aga,  on  which  he  was  always- 
heard  with  the  interest  inspired  by  his  enthusiasm  and  fulness  of  knowledge. 

Mr.  Peale  was  twice  married.  By  his  first  marriage,  which  took  place 
in  his  minority,  he  had  a  daughter,  his  only  child,  who  still  survives. 
His  second  wife  was  a  niece  of  Stephen  Girard.  She  lives  to  lament  the 
death  of  her  husband,  and  I  may  not,  therefore,  refer  more  particularly 
to  those  accomplishments  and  virtues  by  which  she  crowned  his  happiness, 
and  made  delightful  his  home. 

I  have  thus  far  considered  for  the  most  part  the  outer  life  of  Mr.  Peale, 
by  which  he  became  known  to  the  public  at  large,  but  I  cannot  conclude 
without  some  reference  to  his  inner  life  as  it  was  disclosed  to  his  more  in- 
timate friends.  These,  while  they  admired  his  varied  knowledge,  saw 
upon  a  close  inspection  other  traits  which  made  still  more  excellent  the 
character  of  the  man.  Of  these  I  may  mention  his  gentleness  and  loving 
tenderness  to  all,  but  especially  to  the  young.  With  children  he  was  a 
universal  favorite.  He  never  wearied  in  contributing  to  their  amusement 
or  instruction.  And  this  was  no  light  burden  on  his  time,  for  a  toy  from 
Mr.  Peale  was  not  such  as  comes  from  the  shops,  but  all  that  he  ac- 
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plislied,  from  a  kite  to  a  complicated  engine,  wiut  beautiful  ii 
mm  linisli.  On  occnsions,  and  eBpecially  if  a  dmiitiible  ol^uct  n 
iroiuoted,  be  would  don  the  ooslume  of  aii  Eastern  Juggler,  luid  astonisli 
lie  young,  and  even  ciiildren  of  a  l&rger  growtli,  witli  apparently  mira^'u^ 
■us  feats,  for  which  bo  bad  t:onistruct«d  apparatus  of  liia  own.  Even  to 
lie  brut«  cceatiou  the  sauie  tender  nature  was  exhibited.  A  scientitic 
I'iend  recalls  oven  now  the  self  rvstraint  with  which,  wheu  a  youth. 
rdent  in  the  search  for  entomological  epedmeuB,  ho  spared  a  waUr- 
,iider,  or  rare  epecics,  that  Iiad  shown  a  touching  instinct  in  the  pro- 
cction  of  it£  young,  lie  was  always  most  ready  in  imparting  inrormation 
]  inquirers  whom  his  linppy  faculty  and  clearness  in  eKplauation  gathered 
[>und  him.  An  enthusiastic  lover  and  explorer  of  natuie,  it  was  in  tlie 
i;lda  and  woods  that  he  became  perhaps  most  interesting,  lie  was 
miliar  with  the  numes  and  habits  of  plants,  anim;Ui<,  and  insects,  and 
iucralogj  and  geology,  and  from  the  fuluesa  of  hia  knowledge  dii^pensed 
Lie  rally. 

A  marked  characteristic  of  llr.  Pealc  was  his  untiring  energy.  Ha 
'OS  never  idle,  always  laboriog  on  some  systeioatie  plan.  Even  his  re- 
re;ttlons  were  methodically  arranged,  and  a  part  of  the  meant  by  which 
is  body  and  mind  were  invlgomted  for  work.  And  with  lum  there  were 
no  miatt  duties,  Each  one  was  sacred.  No  lemptalion  or  plea!>ure  could 
induce  him  to  forego  a  responsibility.  A  promise  was  its  perfoi'mance. 
Punctuality  was  a  prominent  virtue,  any  infringement  on  which  he  re- 
gretted as  wasting  another's  time. 

FiiuUy,  Mr.  Peale  was  a  reverential,  humble,  Christian  man.  A  faith 
better  than  philosophy  sustained  him  in  the  closing  hour,  and  he  went 
calmly  to  his  rest  murmuring  "The  Lord  is  my  Shepherd,"  like  unto  a 
little  child  trusting  to  a  parent's  promise.  His  dying  words  distinctly  and 
clearly  uttered  were  :  "  If  this  is  death,  it  is  an  I  wished,  perfect  peace, 
perfect  comfort,  perfect  joy." 

The  vigorous  constituljon  of  Mr.  Peale  carried  him  iu  robust  health  to 
a  term  some  years  beyond  that  allotted  to  man  by  the  Psalmist.  For 
months  before  his  death,  however,  be  was  observed  to  bo  failing,  a  fact 
of  which  be  was  himself  fully  conscious,  speaking  to  hia  friends  with 
perfect  composure  of  hia  approaching  end.  He  was  Devetthelesa  able, 
almost  to  the  last,,  to  attend  to  bis  accustomed  duties^  and  his  closing 
illness  was  but  a  brief  one.  He  died  at  his  roNdenoe,  1131  Girsrd  Street, 
on  the  5th  of  Hay,  1870,  in  the  T5tli  year  of  hia  age. 
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ON  THREE  EXTINCT  ASTACI  FROM  THE  FRESH-WATER  TER- 
RITORY OF  IDAHO.    By  Phof.  E.  D.  Cope. 

(Read  before  tJie  American  Philosophical  Society ^  Dec,  10th,  1870.) 

*  ASTACUS  8UB&RUKDIALI8,  Cope. 

This  craw-fish  is  i-epresented  by  four  specimens,  which  include  tlie  ce- 
phalothorax  and  region  of  the  front,  one  of  them  including,  also,  the 
l>ost-abdomen  to  the  end,  with  limbs ;  three  specimens  with  cheles, 
one  including  a  pair;  and  one  other  specimen  representing  the  post- 
abdomen. 

The  prominent  characters  of  the  species  may  be  stated  diagnostically 
thus  :  Two  tubercles  on  each  side  the  front,  the  anterior  spiniform  and 
external  to  the  basis  of  the  latei*al  ridge  of  the  ensiform  process.  The 
latter  narrow,  medially  grooved,  acute,  with  five  spinous  points  on  each 
side,  and  a  terminal  recurved  spinelet.  Surface  of  the  cephalothoitix 
smooth  or  obsoletely  wrinkled.  Cheles  nearly  smooth,  not  gi*auulate, 
the  superior  edge  spiniferous.  Margins  of  the  segments  of  postabdomen 
produced  into  acuminate  plates. 

I  cannot  determine  the  presence  or  absence  of  hooks  on  any  of  the 
legs.    The  cheles  are  badly  presei-ved  in  specimens  of  this  species. 

The  last  segment  of  the  cheles  is  furnished  with  a  longitudinal  series 
of  strong  reverted  spines  along  the  superior  margin.  They  dimin- 
ish in  length  proximally ;  four  or  five  are  most  prominent.  In  a  speci- 
men much  smaller  than  the  type,  where  the  surface  is  preserved,  it  is 
nearly  smooth,  and  minutely  striate.  The  longitudinal  groove  of  the 
|)enultimate  joint  is  well  marked  ;  this  segment  is  not  spiniferous. 

Tlie  antennal  plates  are  large,  and  extend  to  nearly  opposite  the  end 
of  the  ensiform  process  at  the  front.  The  free  abdominal  segment  is 
punctate  on  its  anterior  half.  The  outer  lamina  of  the  postabdominal 
segment  is  four  times  as  wide  as  that  of  the  otliers,  with  convex  outline 
to  a  point  directed  outwards  and  backwards.  The  laminse  of  the  other 
segments  are  acuminate  triangular  and  transverse. 

The  transverse  suture  of  the  external  lamina  of  the  flipper,  marks  the 
X»osterior  fourth  of  the  whole  length  of  the  lamina. 

The  lateral  suture  of  the  cephalothorax  is  deeply  impressed. 

Four  of  the  specimens  represent  individuals  of  large  size  :    two  are 

smaller.    The  measurements  are  as  follows  : 

M 
Length  to  dorsal  suture.  No.  1 0.0415 

*'      of  ensiform  process  only. 0182 

Width        "  "         atbase.. 005 

Length  postabdominal  and  flipper 072 

(width)  free  lamina  1st  segment 013 

outer  lamina  flipper 02 

terminal  segment  flipper 005 

femur,  second  pair  abdominal  legs 024 

dorsum  No.  2  from  basal  spine  to  suture 021 
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Tjnyt.h  pimiiMipubi  jntw^fJ^fiV..,   No.  8 01711 

WMthdirtalindof  Bkme OUS 

In  tbe  unall  qwdmen  (No.  3>  It  nppeata  to  be  tha  inrerior  mvKtn  of 
the  ohelM  which  ii  ipiiiifhroas.  The  mesonntum  is  exposed,'  aud  U  of 
modento  wtdih. 

From  »  Cndi  wU«r  dopodt  in  tbe  Teritory  of  Itblio,  near  Hot  Spring 
Hoontidii.  OWaitMd  ky  Cki>C.  Ckronce  Eing's  expeditiaii.  UuGcum 
SiBitho&laa,  No.  077*. 

Abtacdi  ohenodebu.^,  Cope,  sp.  nor. 
ThU  Bpodei  b  npreaeKteJ  b;  tbe  clielea  of  opposite  siJes  of  one  in- 
divUoal,  wiOi  which  I  Miodate  with  great  probability  one  from  the  right 
sUto  of  K  anoond.  Put  of  scephalotborax  of  n  third  is  associated,  but 
wUhont  ooBclnriTC  oridenes  of  identity,  ohtedy  because  of  a  near  re- 
■mUMuie  to  th«  Molptoie. 

' .  Hh  flcat  nMoUomd  an  maakaUe  tor  their  long  dewlv  fonn,  and  tbb 
tbMnec  «r  «Q  qrinoaa  ttnoMtoM  hem  tb^  nuugina.  Tbe  soifltoa  of  all 
parts  Is  oovwed  with  Odekljr  plaeed  gmtnlar  tabereks.  Tho  oxtomal 
snHhoB  is  ngnlsdj  oon*«z  oa  fte  nflddla  line,  the  timer  eonToz  on  tbm 
'  lower  portl(m,tlie  oonTeKJtysepTsted  from  the  lower  maii^n  by  a  giwwe. 
Upper  portion  grsduallf  thinned  oat  to  the  edj^.  The  edges  are  simply 
rugose  like  ilie  sides,  tliough  more  coarsely  so,  with  small  granular  promi- 
nences. Tho  deaticulation  of  tbe  opposed  edges  of  this  joint  are  in- 
signillcaiit,  tliongb  but  a  small  part  of  the  latter  is  cleared  from  the 
matrix. 

In  tlio  second  specimen  part  of  the  penultimate  segment  is  preserved. 
Its  Inferior  margin  is  unarmed,  but  on  thn  middle  of  the  outer  face  is  a 
series  of  short  spines  rather  distantly  placed. 

In  tbe  third,  repi'esentcd  by  a  cephali>thorai,  the  dorsal  suture  is  regu- 
larly convex  backwards,  and  the  mesonotum  of  moderate  width.  The 
surface  is  delicately  wrinkled  by  tbe  confluent  bases  of  fine  pointed 
granules  directed  forwards.  They  become  more  scattered  on  the  sides 
uf  tlie  cephalothonu.  As  in  the  last  species  there  are  two  spines  on  each 
side  the  front. 

Length  from  anterior  spine  to  middle  of  cross  sutnre 0.0233 

Width  between  posterior  spines 0103 

■'        mesmtotum  .35  inch  from  front 007 

Length  of  last  segment  of  cheles  (No.  1) 045 

Width  basal  part 01T3 

"        terminal  at  middle OOS 

From  Catharine's  creek,  Idaho ;  collected  for  Capt.  Claience  King  by 
J.  C.  Schenk.    No.  B779,  Hoseuu  Smithonian. 

AsTACUS  BB5TITOKCKPS,  Cope. 
Species  nora. 

Established  primarily  on  three  ohelesm  last  s^ments  of  the  fbreUmbs; 
with  these  I  have  associated  a  cepbalothoiax  of  oue^  and  abdinunal  and 
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lK>stabdominal  regions  of  three  individuals.  The  only  reason  for  such 
1-eference  of  Iho  latter,  is  their  superficial  texture,  in  which  they  resemble 
the  cheles,  and  differ  from  the  corresponding  parts  in  the  two  other  species. 
The  chcles  are  shoi-t  and  thick,  the  section  of  the  stoutest  proximal 
part  being  an  oblique  oval.  The  inferior  edge  is  thinned  by  longitudinal 
contraction  above  and  below  it.  The  fixed  process  is  of  a  rather  short 
conic  form.  The  surface  is  granular  tuberculate,  except  on  the  convex 
faces,  where  it  is  finely  vermiculate  iiigose. 

M. 

Length  last  segment  cheles, 0.039 

Width 021 

Proximal  transverse  diameter 013 

The  cephalothorax  associated  is  quite  similar  to  that  of  A,  fxibgrundi- 
all's,  and  may  possibly  belong  to  it.  It  however,  differs  in  the  finely  ver- 
miculate rugose  character  of  its  surface.  The  ruga)  are  generally  trans- 
verse on  the  back  and  sides.  The  supi-a-anteunal  lamina  is  exhibited  in 
a  clear  manner  ;  it  is  as  long  as  the  spine  of  the  muzzle,  and  as  wide  at 
the  base. 

The  superior  surfiiccs  of  the  abdominal  segments  are  marked  with  a 
delicate  vermiculate  rugosity,  like  that  of  the  last  specimens.  In  A,  suh- 
f/rundialis,  it  is  impressed  punctate.  Thissi)ecios  also  differs  from  the  latter 
in  that  the  tmnsvei-sc  marginal  lamina  of  the  first  i)ostab<lominal  segment, 
is  narrower  than  in  the  latter,  its  width  not  equaling  twice  that  of  one  of 
the  others,  instead  of  being  four  times  as  wide.  The  succeeding  lami- 
uje  are  acuminate  elongate,  ami  slightly  curved  forwanl.  It  is,  however, 
quite  uncertain  as  to  whether  these  ])Ostabdominal  sjKcimens  belong  to 
the  s}>ecics  which  has  the  stout  cheles.  Some  of  the  specimens  indi- 
c^ite  individuals  larger  than  those  referred  to  -4.  subjntndinlis. 

From  the  same  locality  and  collection  as  the  last.     No.  9779. 

General  kemauks. 

The  preceding  species  differ  from  those  at  present  inhabiting  North 
America,  as  I  have  been  able  to  determine  by  examining  the  excellent 
monograph  of  the  latter,  published  in  the  catalogue  of  the  Museum. 
Conipar.  Zoology,  by  Dr.  J.  II.  llagen.  They  differ  from  all  of  them  in  the 
prominence  and  acumination  of  the  lat^^ral  margins  of  the  |M>stabdominal 
segments.  In  the  serrate  simple  frontal  process,  the  first  describe*l  re- 
sembles the  AstacHS  gavibelii  Girard,  but  its  process  is  longer  and  nar- 
rower. 

I  have  already  described  ♦  twelve  species  of  fishes  from  the  same  local- 
ity and  dei>osit,  whence  these  Astaci  were  procured. 

•  P.->co-.»d.  Amcr.  rhllu*.  8oc.  IsTi).  iK-cembtfr  ?. 
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NOTE  ON  SAUROCEPHALUS,  HARLAN. 
By  E.  D.  Cope,  in  the  Meeting  November  18,  1870. 

Prof.  Cope  called  attention  to  the  cretaceous  group  of  fishes  represented 
by  Saurocephalus  of  Harlan.  He  said  they  had  been  regarded  as  relate<I 
to  the  Acanthopterygian  family  of  SphyranidoB, 

He  showed  that  they  were  more  like  certain  Malacopterygian  families  in 
the  structure  of  the  mouth ;  that  the  neural  arches  of  the  vertebne  were 
not  coossified ;  and  that  the  tail  was  vertebrated  in  a  manner  between 
the  types  of  Salmonida  and  Amiidm,  He  said  the  pectoral  rays  of  the 
group  had  been  described  by  Leidy  under  the  name  of  Xip?iactinu$,  and 
that  the  caudal  rays  were  remarkably  and  beautifully  segmented.  He 
said  that  they  had  been  hitherto  regai-ded  by  authors  as  spines  or  rays  of 
the  cestraciont  genus  Ptyehodus, 

Prof.  Cope  also  made  a  communication  on  the  results  of  the  explora- 
tions of  certain  caves  in  the  island  of  Anguilla  in  the  West  Indies,  bv 
Dr.  Van  Rygersma.      He  stated  that  the  vertebrata  embraced  eleven 
species,  of  which  one  was  a  Crocodilian,  two  birds,  one  a  deer   and  five 
riKients.     Of  the  latter,  three  were  of  gigantic  size,  including,  beside  the 
two  species  of  Chinchillas  already  described  (Proceed.  Amer.  Philos  Soc 
1869,  183),  a  third,  larger  than  either,  which  was  named  Loxoinylmlati 
dens,  Cope.     It  differed  from  the  L,  lonfjidensy  Cope,  in  having  teeth  with 
triturating  surface  less  oblique  to  the  axis  of  the  tooth,  and  wider  than 
long,  instead  of  longer  than  wide,  and  with  a  cei-tain  irregularity  in  the  outer 
margin.     The  distal  end  of  the  femur  measured  3^  inches  across  •  the  se- 
ries of  superior  molars  2^  inches  ;   width  of  two  inferior  incisors  in  plarc 
one  inch  and  two  lines.     The  bones  of  the  deer  indicated  a  siwcics  a  littl.- 
over  liiilf  the  size  of  the  Chinchilla. 
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